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Now 

you may learn about the 

MILLION MIRACLES 

which modem chemistry works 
every day in your own life! 

Yoix may learn why you can't eat pancakes for bieakfast without 
sulfuric acid, how it is possible for young girls m Styria to eat 
arsenic enough eveiy day to kill ten men; why you need an ice 
machine to make cheap pig iron; how a simple chemical discoveiy 
precipitated the World Wai! 

Every day modern chemistry works a million miracles which vital¬ 
ly affect the actions of every civilized human being. Now comes a 
new book—“Marvels of Modern Chemistry”—which tells what these 
mnacles are, how they are peiformed, and how they affect you. 

Hundreds of fascinating topics discussed 

The book tells what makes the eyes of babies blue and how to 
make good mayonnaise dressing; what fine chuich glass is made of 
and why only cerLain soaps aie good foi shaving. It gives insight 
into the weatliei, the piocesscs of mining, the making of good beet, 
the composition of the tails of comets, the proper use of cosmetics. 

Opens your eyes to the world around you 

Every branch of piactical and iheoielical chemistry—organic, 
inorganic, colloidal, physical—is discussed m cleai, inteiesting 
style foi the layman. The discoveiies of EinsLem, Neils Bohr, 
Planck, Thomson, Hertz, etc., are explained. No one who wants to 
understand our modern world can afford to overlook this book 
To obtain your copy, use the coupon now . If you aie not com¬ 
pletely satisfied, return the book within five days, and your money 
will be refunded without question Price only $3.00 

Use the coupon today—money back guarantee 



This book tells you 

The lundamentals of inorganic and 
organic chemistry. 

How recent discoveries in the field 
of the new physical chemistiy have 
revolutionized oui ideas about the 
world around us 

How the philosophy of leality has 
been changed. 

Fashions in atoms. 

The maivels of modem industnal 
chemisti) 

The amazing things which can come 
out ot a piece ol coal 
The antics of radium. 

The place of chemistry in past and 
futuie wais, 

Its value to the human lace. 

The mi-headed halogens. 

A beautiful volume 

The hook itself is a stliking example 
of the fine ait of book making. It 
measures 6" by 8V2", is printed in 
legible type on good quality papei, 
is bound m blue cloth stamped with 
art gold, and is beautifully illus¬ 
trated with 31 photographs in Aqua- 
tone, a new process which peimils 
striking effects not achievable 
through ordinary printing. 


MARVELS OF MODERN CHEMISTRY 


By 


ORDER FORM j 

HARPER & BROTHERS ! 

49 East 33rd St., New York 

Gentlemen Please send me one copy of 

MARVELS OF MODERN CHEMISTRY 

Price $3 00 

□ Check is enclosed □ Send COD 

I understand that if the volume is not satis 
factory, I may return it within five days and 
mv money will be lefunded without question 

Name 

Street , I 


City 


BEVERLY L. CLARKE Ph.D. 
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Read these extraordinary endorsements 


“When Ellwood Hendrick, beloved 
by all chemists and by thousands of 
laymen, wrote “Everyman’s Chemis¬ 
tiy” m 1917 he did what had never 
been done before. Textbooks of sci¬ 
ence were technical, dull and designed 
for immature minds. Popular science 
books were superficial, romantic and 
equally immature. His book was, m 
effect, a serious, instructive text. It 
was authoritative and fascinating, 
filled a real need and set a model. 

“Dr. Beverly L. Clarke has now re¬ 
written this book, maintaining the 


original plan but bringing it up to 
date and adding the philosophical 
point of view which chemistry has 
since attained. Hls introductory dis¬ 
cussion of the fundamental concepts 
of matter and energy is original and 
merits high praise. He has produced 
a revision which meets the standard 
set by Dr. Hendrick ”— N. Y. Herald 
Tribune 

“A brilliant work! The layman can 
read it with pleasure and no little 
profit.”— N. Y . American. 


h. 


. State 





Owned and published by Scientific American Publishing Company; Orson D Munn, President; Louis S Treadwell, 
Vice-President; John P. Davis, Treasurer, I Sheldon Tilney, Secretary; all at*24 West 40th Street, New York, N, Y. 


EIGHTY-NINTH YEAR ORSON D. MUNN, Editor 


CONTENTS • JANUARY • 1933 


SCIENTIFIC AMERICAN DIGEST 
Of General Interest 


House Built of Presdwood * 38 

French Superliner Has Largest Motors 39 
Electrical Bridge,-Table 39 

New High Speed Photography 40 

New Drill Index 4 „ 44 

Color Match Slide Rule 46 

Multi-Diamond Dressing Tool 47 

Oyster Shoe for Gystermen 47 

Franklin’s Medium-Priced Car 47 

Low-Priced 1933 Cars 48 

Light-Weight Aircraft Radio 48 

New Marmon Cars ^48 

New Centrifugal Separator “49 

Aluminum Ladder 52 

Blood Spots m Eggs 53 

The Poor Fish Get the Air 53 

Another Precocious Grape J?ruit 53 

One-Man Ferry 54 

Shot-Welding Stainless Steel 55 

Gun Metallizes Anything 56 

Facsimile Transmission to Ships 57 

Colored Copper 58 

Vibrating Tube Concrete Tamper 58 

Air Humidifier and Filter 59 


Aviation 

High-Speed Passenger Transport 41 

Chicago’s Sky Ride 41 

Establishing a Federal Airway 42 

Reducing Propeller Noise 42 

Aviation Industry Today 42 

Life-Saving By Air 43 

Heating and Ventilation Aloft 43 

Hostesses of the Air 44 

A Giant Flying Boat 44 


Chemistry in Industry 

Toothpaste Facts and Fancies 39 

Lacquer Protects Auto Finish 39 

Storing Potatoes 40 

Adhesive for Wax Paper Needed 41 

“Cannon-Ball” Corrosion 46 

Pyranol—New Liquid Insulator 48 

Platinum Plating 52 

Better Thermostatic Metals 52 

Sodium Metal Current Conductor 53 

Absolute Alcohol 58 


Health Science 

Bone-Conduction Hearing Aid 38 

Fake Stomach-Ulcer Medicines 38 

Lead Poisoning From Batteries 39 

Glass in a Man’s Body 41 

Human “Pm Cushion” 46 

Odor Makes Sight Keener 52 

Hazards of “Ages of Man” 58 

Electrocuted Milk 58 

Smoking Cools Fingers and Toes 59 


The Amateur Astronomer 50 


Current Bulletin Briefs 60 


Book Review 61 


Commercial Property News 62 

New Trend of Invention , 62 

Plant Patents 62 

Americans' Canadian Patents ,. 62 

No Silver m “Silvercraft” 62 

Trademarks in China 62 

Exporters Must Pay Patent Taxes 62 

International Patent Exchange , 62 

“Snaplite” Patent Upheld , , 63 

Hazeltine Patent Review Denied 63 

Radio Decision Upheld . .... v .. 63 

Government Wins Decision . 63 

Patent Disclaimers , 63 


Across the Editor's Desk ■ 3 

Back of Frontispiece—William David Coolidge 5 

Frontispiece—From Steering Paddle to Gyro-Compass 6 

Mountain Sculpture -—By G&Cizon B dr glum ** .... 7 

It Was Necessary to Develop a New Method of Removing Stone 
in Cutting Stone Mountain and Mount Rushmore Memorials 

Fast Rail Car on Pneumatic Tires .... 10 

First Pneumatic-Tired, Diesel-Electric Car of Light Weight 
and ifigh S#eed Goes Into Service m This Country 

Our Point of View —Editorials .. 11 


Rehabilitation Necessary; Planetary Vibrations’; Progress 

Delicate Instruments Tame Wild Airplanes —By Andrew R. Boone 12 

Airplane Characteristics are Determined by Instruments 
Which Measure Stresses on Models in Wind Tunnel Gales 

The New Wave Atom, Elusive and Mysterious —By C. J, Phillips 14 

“A Pleasing Peep Into a Thing Which, Admittedly, Only 
the Mathematician Can Hope to Bring Into Clear Focus” 

Concrete That Withstands the Sea —By Hamilton M. Wright 18 

New Method of Impregnating Concrete With Asphalt Makes the 
Concrete Resistant to Corrosion of Sea Water and Chemicals 

The Amazing Process of Vision —By Henry Norris Russell , Ph,D. 20 

An Intensely Interesting Discussion of the Infinite 
Superiority of the Eye Over Any Lens That Man Can Make 

The Disappearance of the Red Man’s Culture —By Marius Barheau 22 

The War Paint and Regalia of the Indian Now Belong Only to the Circus 


Fiddling on Aluminum . 25 

Musicians Said It Couldn’t Be Made, But 
the Aluminum Violin is an Accomplished Fact 

The Snow Surveyor of the Sierras— By Swift Paine 26 

Expected Run-Off During Summer to City Water 
Reservoirs is Surveyed m Winter m the Mountains 

Invention—A Coming Profession— By H. Olken .... 28 

Invention Has Come of Age and is Ready to 
be Included m the Curricula of Schools 

The Kukulograph— By The Rev, M, J. Hoferer * S. J. . . 31 

The “Circle-Circle-Writer” With Which Intricate 
Designs m Loops and Whorls May be Made 

Leather Power-Belts Regain Favor —By J. R, Hopkins 32 

Improvements in Leather Belt Making Portend a Reversion 
to Group Drive Instead of the Present Individual Drive 

Science Aids the Canners— By E, F, Kohman - 34 

New Process of Removing Oxygen From Foods Before 
Sealing in Cans Prevents Oxidation that Causes Spoilage 

Natural Gas Greets a Substitute— By Norman V . Davidson 36 

Newly Developed Gas Manufactured From Diesel Oil 
May Be Used to Replace Natural Gas in an Emergency 

Toothpaste Facts and Fancies . * - 39 


Merits Lie Principally in Imaginations of Ad Writers, Say Chemists 

I An index of articles appearing in back numbers of Scien¬ 
tific American is to be found in The Reader’s Guide, In¬ 
dustrial Arts Index, Engineering Index, and Dramatic Index. 
These can be consulted in any large library. 



2 


SCIENTIFIC AMERICAN 


JANUARY • 193; 


A Message 
from an Advertiser 

R ALPH STARR BUTLER of New York, vice president of the General 
Foods Corporation, in an address at a recent luncheon of the As¬ 
sociation of National Advertisers, urged the delegates to investigate the 
type of circulations T^tead of the total net paid figuie alone when placing 
their adveitising. 

“It took the depression, with its reduced appropriations to make the ad¬ 
vertisers understand that they must get a dollar’s worth for a dollai If 
we are to go further toward deflation of costs we must have more careful 
buying. We must g«t away from quantity and place more stress on the 
quality of circulation 

“Reliance on the net paid circulation figure has been detrimental to the 
advertiser. We ourselves are responsible for the publishers striving for 
quantity rather than quality. The advertisers asked for big circulations and 
the publishers were forced to produce these figures. Many resorted to certain 
practices that they would not have otherwise employed. We got the large 
circulation figures and in addition the heavy costs which the publisher was 
forced to throw back on the advertisers. 

“You can remedy this situation by looking into the make-up of your cii- 
culation report instead of the total at its end. If you find that this circula¬ 
tion is built up on premiums and you don’t care for piemiums, don’t buy 
the space. Look inside your circulation figures and see how they are ob¬ 
tained. If you don’t like the methods, you can stop them. Just don’t buy it. 
Or if you doubt the substance of the circulation, tell the publisher you 
don’t believe it and refuse to buy. 

“There is no law forcing you to keep paying these heavy costs of quantity 
circulation. If enough advertisers take the stand the publisher will realize 
that quality and not quantity is wanted and will work toward this end. He 
will have to come to your way of thinking.” 

He urged the delegates to try and help the publisher reduce the circulation 
costs as a means toward lower lineage rates and said that their cooperation 
would be welcomed. 


SCIENTIFIC AMERICAN 

invites you to investigate the 
Quality of its Circulation 


ACROSS THE EDITOR’S DESK 


E VER since we began the popularization of 
amateur astronomy in 1925, we have frequently 
received letleis fiom readers who urged us to 
open a parallel campaign for the amateur micro- 
scopist. This, after man) hesitations and weighings, 
we are now planning to do. We shall not, however, 
plunge headlong into the subject, nor shall we 
attempt to tell the amateur how to make his own 
microscope, since it is vastly harder to design and 
construct a microscope than a telescope. To start 
the ball rolling, our next number will contain an 
article which will tell the uninformed tyro how 
to start the amateur microscope hobby. If the in¬ 
terest thus aroused is sufficient, we shall publish 
other aitides on the same subject in future issues. 


Safety on the highway involves to a laige extent 
the mechanical fitness of vehicles; but how is this 
fitness to be determined without placing an un¬ 
desirable burden upon the motor-car owner? Cer¬ 
tain communities have solved the problem by 
providing a way whereby the car owner may, of 
hi^ own volition, receive a free inspection of the 
vital parts of his car. The checking and testing is 
expedited by a series of mechanical units that show 
such things as headlight adjustment, wheel align¬ 
ment, and brake equalization. How the cars aie 
rapidly inspected, and how the vaiious mechanical 
aids operate will be told in an article, illustrated 
with a special series of photographs, scheduled for 
publication next month. 

§ 

The importance of inorganic matter in our daily 
diet is rapidly becoming more clearly recognized. 
Ignored but a few years ago, 11 inorganic elements 
have been found to play vital parts m maintaining 
our health. How these elements have been placed 
in our diet as the result of scientific research will 
be told in an ailicle to appear next month. 


When you watch an historical drama unfold on 
the motion-picture screen, you may often wonder 
how the costumes and settings are obtained with 
such fidelity to the originals. Back of such a picture 
is a vast amount of research and painstaking labor 
that results’in reproductions that will satisfy the 
most critical. Of course, there is a certain amount 
of ‘Taking,” but where does absolutely accurate 
portiayal end and faking start? You will be in¬ 


terested m an article on this subject that is sched¬ 
uled for next month. Some of the movie methods 
that are used will surprise you with their lavishness, 
while others show how thousands of dollars are 
saved by legitimate trickery. 


In the examination of paintings it is often de¬ 
sirable to know definitely what underlies the surface 
layer, or the relative thicknesses and exact compo¬ 
sition of various superimposed films of paint. An 
examination that will reveal these facts often leads 
to the restoration of a valuable masterpiece that 
has been painted over by a more recent artist. A 
microsectioner has been developed to make such 
examinations more accurate and less likely to 
damage the painting. An article telling of this device 
and the work w T hich it accomplishes will be pub¬ 
lished in our next number. 


Much of the future economic progress of this 
country will depend upon the development and use 
of the vast potential wealth that lies in the flowing 
streams of America. With this fact in mind, we 
will publish soon an article by Calvin V. Davis in 
which is presented a remarkable study of the com¬ 
plex problem of water conservation in all its eco¬ 
nomic and engineering aspects. In this article Mr. 
Davis surveys the technical advances in the devel¬ 
opment of water resources, and the improvements 
in our economic structure that will parallel the 
application of these advances. 

# 

Here is what one of our readers, Paul W. Kuhl- 
man, thinks: “I must express great satisfaction in 
the fine work done m ‘The Scientific American 
Digest. 5 Surely there is nothing of the same general 
nature which could satisfy me better. Being an 
electrical engineer, I might desire more radio arti¬ 
cles, for example, but the excellent articles by 
prominent astronomers and scientists would make 
me say: ‘More space to them. 5 Although radio is 
my hobby, I never miss reading Mr. Ingalls’ ‘Ama¬ 
teur Astronomer.’ The Boulder Dam articles gave 
a broader description than any I happened to see 
in the electrical magazines; thanks for them.” Has 
anyone else an opinion to express? The welcome 
mat is out. Come on ini 


Editor and Publisher 






Gems and 


Gem Materials 


By E. E. Kraus, Professor Mineialogy 
and E. F. Holden, XJniv. of Mich. 

Those of our readers who have taken up the new 
amateur hobby of gem stone polishing described m 
the March number, as well as otheis interested m 
minerals and gems, will find this book a valuable 
mine of compact scientific information. It covers 
the many forms of mineral crystals, the physical and 
optical properties used in identifying gems and 
other mineials, the composition of gems, the gem 
cutting and polishing industry {insight into pro¬ 
fessional methods), artificial gems, and contains a 
long treatise describing each type of gem mineral. 
—$3 20 postpaid. 


A Thousand Marriages 

A MEDICAL STUDY OF SEX ADJUSTMENTS 
By R. L. Dickinson, M. D. and 
Lura Beam, M. D. 

This book must not be confused with any of the 
general elementary treatises on sex life which are 
now available to all. As its Litle indicates, it is 
wholly devoted to an advanced study of one pai- 
ticular phase of the whole subject. It consists of 
lengthy citations of a thousand specific case his¬ 
tories as recorded throughout a long career by a 
noted gynecologist who in his professional capacity 
came to know the innermost facts in his clients’ 
lives, and who states them very plainly indeed, 
though with names omitted, of course.—$5.20 post¬ 
paid domestic. 
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Cyclopedia of Formulas 

By Albert A, Hopkins 

Steadily this premier reference book maintains its 
place both in the libraries, where Librarians tell us 
it is one of the most frequently consulted books, and 
in the laboratory where it will invariably be found 
in well-used condition. There is a formula for almost 
every conceivable industrial and home purpose.— 
$5.50 postpaid domestic. 


English-French 

Automobile Dictionary 

By Louis L. Sell 

A Comprehensive technical dictionaiy of the auto¬ 
mobile and allied industries containing full tei- 
minology of some 100 different fields. This is the first 
polyglot dictionaiy evei published on any field of 
industry in a comprehensive form m the United 
States. We have pieviously had to depend on the 
Germans for such works. An idea of the scope may 
be gained from the fact that the woid piston has 
332 entries in various combinations. Numerous 
cross-references aie also indicated. In all some 150,- 
000 terms aie condensed into 768 pages. 5% x 7Vi 
flexible binding. The complete terminology of motor- 
dom-~-$6 25 postpaid. 


Why We 


For Sale by Scientific American 


24 Wept 40tk Street 


New York, N-V. 


Don’t Like People 

By Donald A. Laird, Dir . Colgate Univ. 

Psych Laboratory 

It matters little how much you know, if you are 
out of tune with the people and things around you, 
if you are ‘’maladjusted”—a misfit-—you can’l go 
far in this world. Dr. Laird’s newest book among 
many other things contains a detailed test by which 
you can find out jusL exactly where you stand on 
the average scale of adjustment - -provided you can 
he frank with yourself. 

It makes easy reading- -it is clutLy, not a dull 
report.—$2.15 postpaid domestic. 


Applied Gyrodynamics 

By Ervin S. Ferry, Prof. Physics 
Pin due Univeisity 

“The purpose of the present book is to bring gyro- 
dynamics out from behind the integral sign and to 
present it to the acquaintance of engineers and stu¬ 
dents having mathematical equipment of the ordi¬ 
nary graduate of engineering or physics”—so runs 
the preface. All gyroscopic devices of industrial 
importance have been surveyed and every known 
source of information has been tapped. A text un 
derstandable to those who are not specialists in 
mathematics.—$4.20 postpaid. 
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T HE myriads of incandescent lamps 
which flash on all over the world at 
dusk proclaim the genius of Dr. W. D. 
Coolidge, who, after 27 years as a member 
of the staff, Assistant Director, and Asso¬ 
ciate Director of the General Electric Re¬ 
search Laboratory, was recently appointed 
to succeed the retiring Director, Dr. Whit¬ 
ney. Dr. Coolidge’s contribution to the 
incandescent lamp as we know it today was 
his development of ductile tungsten for the 
manufacture of the filament. This one 
achievement was a greater step in the his¬ 
tory of illumination than any other before 
or after Edison. Dr. Coolidge’s fame does 
not, however, rest on that achievement 
alone. He it was who developed the hot- 


cathode type of X-ray tube bearing his 
name, which rendered highly practical 
what previously was scarcely more than a 
laboratory device. As a result of this and 
other important developments of his— 
notably the wrought tungsten target for 
the X-ray tube, the development of various 
types of X-ray generating equipment, and 
modifications of the original Lenard cath¬ 
ode-ray tube which have greatly increased 
its power—the science of radiology has 
made long strides forward in recent years. 
Among Dr. Coolidge’s many other devel¬ 
opments, for which he has received a num¬ 
ber of gold medals and international hon¬ 
ors, is the “C-Tube,” a listening device for 
submarines and for underwater signaling. 
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TWIN WHEELS IN USE IN THE LARGE 
SHIPS AT THE TIME OF TRAFALGAR. 


Courtesy The JUuHtreted London Nows 


FROM STEERING PADDLE TO 
GYRO-COMPASS 


W HEN early man used his primitive paddle to 
steer his dug-out canoe, he swung it alternately 
from side to side in order to keep on his course. 
Later he learned to steer by twisting the blade. For 
ages, paddles in one form or another were used to 
steer even large vessels, until the introduction of 
the rudder placed on the center line of the ship. 
Then came the whip-staff, the steering wheel, and 
finally the automatic gyro-compass steering gear of 
today;. The drawings admirably depict this evolution. 
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some means by which we could blow 
off just what material we wanted to 
be rid of, in precisely the quantities we 
wished to remove and at the same time 
preserve the stone left in place, intact 
and without injury? That problem I 
pondered over for months without dis¬ 
cussing it with anybody. 

Just at that time a Belgian engineer, 
who was passing through Georgia, vis¬ 
ited me at Stone Mountain. I told him 
what our difficulties were, quite apart 
from the safety problem of carrying 
men to such a height, apparently un¬ 
protected, to woik on the side of the 
mountain. The removal of stone was 
costing too much and was too slow; the 
old methods were detaining, hindering 
the development of the design; the cost 
was prohibitive. 

“Why don’t you use dynamite?” he 
calmly asked. 

“I have been thinking of it,” I re¬ 
plied, “and am on the point of making 
experiments.” 

He then told me that he had recently 
enlarged a tunnel through a ledge of 
granite, only a few inches, and that by 
arranging his drilling and adjusting the 
charges of dynamite, he was able lit¬ 
erally to cut the six or eight inches from 
the main ledge as cleanly as though 
it had been channeled. 


A close-up profile of the Washington head on Mount Rushmore, as it nears 
completion, showing two of Mr. Borglum’s assistants at work on facial features 


acres of granite available for carving. 
But it is not reasonable to suppose that 
anyone would undertake such a task, 
under such conditions, without question 
and much guessing, and without a dom¬ 
inating anxiety as to the mechanics of 
the work in hand. What could I do, what 
should be done to remove the stone 
with the rapidity and facility that one 
works over a marble bust in one’s 
studio? This thought occurred to me 
before I had measured the acreage I 
intended to use for my carving: How 
could I whip those enormous dimen¬ 
sions and reduce the mountain to a 
handful? 

When I first put drill to that 800-foot 
block, directing the hands of men I 
could hardly see at a distance of 1500 
feet, I was still more Impressed that 
without some effective substitute for the 
thousands of enslaved craftsmen of 


die Egyptian days, our undei taking 
would never come to an end. I spent 
days and weeks experimenting with 
ways and means of blocking out masses 
of unnecessary stone and trying, by 
plug and feather wedge and drills, to 
split them off. All these efforts proved 
childish and inadequate. After months 
of trials and failures and careful calcu¬ 
lation of costs, I began to see that the 
work would be next to interminable 
with the labor we could afford and by 
the then known methods at our disposal. 

I had thought some of explosives but, 
knowing little about them, had vetoed 
their use. The general idea is that high 
explosives can only be used to destroy, 
disrupt, tear asunder, and wreck. As I 
thought this subject over, much as I am 
writing it, another thought came to me: 
Why not control the explosive force? 
Firearms control it; why not develop 


O F course, any one who knows any¬ 
thing about granite knows that it 
splits easily in some directions, while 
in others it is stubborn and “cranky.” 

I spoke of this and he said he had met 
with that in his tunneling and had 
found mechanical means of overcoming 
the trouble. 

“Where I cross the grain of the 
granite,” said he, “I put my drill holes 
closer together. While I drilled my 
holes to the same depth, I did not place 
my dynamite at the bottom of each one, 
but scattered the charge, zigzagged it 
up and down the wall.” And then he 
added, “I measured carefully my 
charge, kept it so light that the six-inch 
shell often only cracked the stone loose, 
and sometimes a hand bar would be le- 
quired to release it.” 

If I ever had the gentleman’s name 
and address, I have lost it, but that 
night in the lamp room I projected the 
photographs of my models of Lee, Jack- 
son, and Davis on Stone Mountain, 
which was a little over 1100 feet from 
our location. The slide was small 
enough so that I could hold it in the 
hollow of my hand, but the picture, 
projected without distortion, covered 
nearly an acre. We studied it together. 
It was this traveling engineer who gave 
me the assurance and impetus that re¬ 
sulted in the practical use of dynamite 
for carving the gigantic figures, in di¬ 
mensions to harmonize with the colossal 
thought and life of our day. 

I spoke of this experience to a great 
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friend of the mountain memorial idea, 
the late Coleman duPont and, follow¬ 
ing his suggestion at the time, I com¬ 
municated with the duPont powder 
people at Wilmington, requesting that 
one of their experts be sent to Stone 
Mountain to instruct me and my as¬ 
sistants in the use of high explosives. 
They responded very graciously and 
sent a man who, I believe, was on spe¬ 
cial duty in Florida. He remained with 
us many weeks, until we had mastered 
the work. So it was that the amazing, 
almost fantastic, idea of carving with 
dynamite came into use. 

I ought to say here that we use high 
explosives in all proportions and in all 
quantities. I have two or three men— 
always more than one—who are not 
only experts in their knowledge of what 
an inch or six inches of dynamite will 
do, but who know what can be done 
with a percussion cap alone, even with¬ 
out the dynamite. Such a man must also 
know and be in constant touch with 
the drilling that is going on and with 
the general design; he knows the powei 
of his explosive and the danger that 
may come to stone in place or to nearby 
work by using an overcharge. This em¬ 
pirical knowledge has proved of great 
value at Mount Rushmore, S. D. 

E have developed the drilling and 
blasting away of stone on Mount 
Rushmore to such a nicety that I can 
shape out a nose to within an inch or 
two of the finished surface, even down 
over the point of the nostrils, can shape 
out the lips, and grade the contours of 
the cheek and the brow and all curved 
surfaces. We can shape out even the 
eyeball as a whole, but the defining of 
the eyelids and pupils is done with a 
drill and the air tool, operated by hand. 

Last year at Mount Rushmore, while 
working on the figure of Washington 
and blocking out the head of Jeffeison 
and Lincoln, we removed over 12,000 
yards of granite with less than 15 men. 
Not a foot of this stone was simply 
blown away; it was all carefully tagged 
or pointed, measured, blocked out, and 
marked. Then the dynamite charge was 
calculated to do the necessary work 
without injuring any stone left in place. 
Drilling and blasting followed and the 
carving went on. Following each shot, 
the remaining stone is carefully ex¬ 
amined for any evidence of fault or in¬ 
jury. If found In perfect condition, it 
Is marked for further work in blasting 
or air drilling and finishing. 

In removing stone by this process, we 
first calculate the amount to be re¬ 
moved. For example, let us say there Is 
15 feet of granite down over the face 
to be carved. Then we locate the high 
points of the face, the end of the nose, 
the brows and chin. Next, for test pur¬ 
poses, we drill to a depth of three feet, 
to ascertain the nature of the rock and 


to discover whether there are any hid¬ 
den cracks. If so, we note whether they 
are disappearing or increasing. The 
condition of the stone guides us con¬ 
stantly in drilling and loading holes. 
If the surface is imperfect, we move 
with great care, reducing not only the 
charge, but also the amount of stone 
to be removed by a single blast. This 
cautious procedure is maintained; we 
make each explosion lighter and lighter 
as we approach the face. In this way 
we are certain no injury can occur to 
the body of the rock. 

This year we expect to remove an¬ 
other 10,000 or 12,000 yards of granite 
before the Fourth of July, incidentally 
carving the entire front of Washing¬ 
ton’s coat and his left arm, including 
the finishing of these parts. Thus, in 
less than 60 working days we shall re¬ 


move 10,000 to 12,000 yards of rough 
granite, and block and finish an area 
equal to an acre, representing the shoul¬ 
ders, waistcoat, and left arm of Wash¬ 
ington. I doubt whether the ancient 
Egyptian craftsmen could handle such 
a volume of work even though they 
labored shoulder to shoulder over that 
entire surface; and I doubt too, wheth¬ 
er the work we shall do in less than 60 
days, with the aid of explosives, could 
be done in three years by old methods 
or at less than six times the cost. 

# 

The word “conservation ” when ap¬ 
plied to rooter resources , means “to 
develop and use”—not “to preserve ” 
An article soon to he published shows 
this distinction and the importance of 
our water resources. —The Editor. 



Photographs courtesy The duPont Magazine 

The mouth and chin of the Washington head. This view shows clearly the man¬ 
ner in which numerous holes are drilled for removing small amounts of granite 






The first pneumatic-tired car to go into regular service on an American railroad. It is built of stainless steel 
and is therefore much lighter than the present standard passenger cars. It is equipped with Diesel-electric drive 


Fast Rail Car on Pneumatic Tires 

S OME months ago a revolutionary mounted the batteries and control. The of a self-piopelled car of a given seating 
change in railroad practice was rear, or traction truck, has a single capacity has been reduced to 33 percent 
forecast as the result of success- high-speed Westinghouse motor mount- of that of a passengei coach having no 
ful tests of the new Michelin rail tire ed under the bolster. The double ex- power, as used on Class 1 roads, 
in France. In itself representing a pro- tended shaft drives the front and rear Although the car is radically new in 
gressive idea, this new tire is pneumatic axles of the truck through a 9.1 Timken every point of construction, the riding 
and has provisions for taking care of differential worm. qualities of the pneumatic-tired wheels, 

the weight of a rail car in the event The car weighs approximately 22,000 the exclusion of noise as well as dirt 
that the tire goes flat. Experts saw in pounds and has a speed of from 50 to by the permanently closed windows, and 
it a means of re-opening for service 55 miles per hour. The tires are 33 by good acceleration, all combine to give 
short lines of railroad which have prac- W 2 inches, and carry a pressure of 95 the passenger a reaction heretofore un- 
tically ceased operation due to intense pounds. attained in any self-propelled vehicle, 

highway competition and for rendering The fundamental development work The Reading Company’s car leads the 
fast and more frequent service on other of the Budd Company in handling and way and is a permanent milestone in 
lines. In short, here seemed to many to forming thin sheets of steel, and its the design of self-propelled cars and 
be an idea that could be worked out research into welding methods have con- trains that will operate at very high 
for the rehabilitation of the railroads in tributed to the fact that the car and speeds and in deluxe service with an 
this country. truck construction is modern to the last economy attiactive to the railroad op- 

degree. Relatively overnight, the weight erator. 

RAIL car for using this new tire 
was immediately planned by the 
E. G. Budd Manufacturing Company, 
an American manufacturer, and the re¬ 
sult is that the first of the Budd-Miche- 
lin, pneumatic-tired, Diesel-electric, rail 
cars is now in operation on the lines of 
the Reading Company. The new car will 
carry 47 passengers. It is of stainless 
hi-tensile steel construction throughout, 
practically all parts of which are “shot- 
welded.” The outside of the car will 
have no paint as the lustrous stainless 
steel has a permanent finish. 

The front or power truck, shown at 
right, is equipped with a 125-horsepower 
Cummings Diesel engine directly con¬ 
nected to a Westinghouse 250-volt 
generator of special light-weight con¬ 
struction. In the power 1 truck are 
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OUR POINT OF VIEW 


Rehabilitation Necessary 

F OR several months we have seen on 
every side healthy signs of recovery 
from the despair that has beset many 
of ns for long and dreary months. The 
consensus now is that business and in¬ 
dustry are definitely on the up-grade 
and the increase m employment will 
continue in an ever-rising ratio Thou¬ 
sands have gone back to work already; 
thousands more, millions even, will take 
up the tools of their trades in coming 
months. 

Anticipation of this employment re¬ 
covery is very encouraging, but—we 
are not yet out of the woods! There is 
a difficult winter to be passed, and job¬ 
less ones and their families will be cold 
and hungry. To ease the suffering of 
these unfortunate economic casualties, 
relief committees throughout the coun¬ 
try will ask all who can to give ‘'until 
it hurts” during the coming months. 
Give every cent you can possibly spare, 
for millions of dollars will be needed, 
and we must take care of our own. We 
must and will see it through 1 

There is still another angle to this 
problem that confronts us. Millions who 
have been unemployed for long periods 
have so far lost the ‘‘habit of work” 
that serious rehabilitation measures are 
now and will be necessary for perhaps 
years to come. Many of the unemployed 
ones have been rebuffed for so long that 
they have become introspective and 
afraid to face things squarely. It is 
therefore not enough that we give finan¬ 
cial assistance and encouragement; it is 
up to us also to foster and promote 
educational schemes which will bring 
back to them confidence in themselves 
and, in fact, their self-respect. Personal 
contact with the unemployed shows us 
that this is vital. 

Much has already been written con¬ 
cerning leisure-time opportunities for 
educating one’s self for a better position 
during a period of unemployment, but 
with jobs opening up everywhere, it is 
useless to emphasize this fact now. 
Each person is going to spend most of 
his time trying to find a job. To reach 
these people, radio programs such as 
the “New Occupations During the De¬ 
pression” program of the New York 
Y. M. C. A., and others of a purely 
educational character would do a great 
deal of good. Schools and colleges can 
accomplish much by keeping in close 
touch with and advising recent gradu¬ 
ates who have had financial difficulties, 
to keep them from going on the rocks 


at an impressionable age. Lastly, the 
great mass of people everywhere can, 
by keeping up its own courage and 
fighting through to better times, by 
holding on to faith and hope and back¬ 
ing it up with hard work, by putting 
money in circulation and by making 
jobs wherever possible, stimulate and 
encourage those who need more than 
sympathy at the present time. 

Planetary Vibrations? 

VANGELINE ADAMS is dead but 
astrology is not. In fact, this “sci¬ 
ence” (so-called by its votaries) must 
have gained impetus because Miss 
Adams so accurately predicted her own 
death—at sixty. 

Perhaps Evangeline Adams did know 
when she w T ould die. Not all men of 
science are yet ready to deny that some 
human beings have some kind of direct 
insight into future time—whatever time 
is. This question is one which the sci¬ 
entist is willing to leave open for future 
study. What he does deny is that the 
stars control our lives and that the 
motions of the planets serve as a guide 
to the future. Need the reasons for this 
rejection be argued and labored before 
our readers? We shall not thus insult 
their intelligence; while we do not 
flatter ourselves that we could in the 
least alter the views of the astrologers. 
In fact the astrologers do not read this 
magazine. If they did it is unlikely that 
they would be astrologers. 

Evangeline Adams, whether she de¬ 
rived her findings from the stars or 
from some other source, or just “de¬ 
rived” them, was able to make remark¬ 
able predictions. She had an immense 
following, mainly among women, and to 
her disciples she was a great prophet. 
If astrology is childlike, still on the 
whole she did more good than harm; 
she helped many to find their life work. 
It is said that the annual income from 
her numerous forms of service was 
50,000 dollars—largely wasted money, 
no doubt, but people pay that much 
every minute for other forms of amuse¬ 
ment. 

Miss Adams sincerely believed as¬ 
trology was one of the sciences and felt 
aggrieved that astronomy, the legiti¬ 
mate offspring of astrology (which it 
surely was ) is ashamed of its parent. 

When one counts noses, not merely 
among the intelligentsia, but among all 
classes, and reckons Up the number of 
persons who are subject to beliefs in 
superstition and are otherwise intel¬ 


lectually gullible, there is clear evidence 
that this is not after all the Age of 
Science, except among a relative few, 
but is still the Dark Ages. 

Is astiology a science or is astronomy 
a superstition; and when will the hu¬ 
man race grow up? 

Pioneering Progress 

E are yet but on the frontiers 
of development of science and 
invention. I have only to remind you 
that discoveries in electricity, the in¬ 
ternal combustion engine, the radio, 

. . . have in themselves represented the 
greatest advances in America... . Prog¬ 
ress in that generation (the last) was 
not due to the opening up of new agri¬ 
cultural land; it was due to the sci¬ 
entific research, the opening of new 
invention, new flashes of light from the 
intelligence of our people. . . . There 
are a thousand inventions for comfort 
(and, the editor might add, for pros¬ 
perity) in the lockers of science and 
invention which have not yet come to 
light; all are but on their frontiers.” 
Thus spoke recently a noted and suc¬ 
cessful engineer, a man who envisions 
a far greater growth for America in 
the future than she has experienced at 
any time in the past, and in so speak¬ 
ing, President Hoover at once pro¬ 
claims and encourages the genius of 
the American people. 

The agricultural frontier of America 
is, indeed, gone forever, hut the pioneer¬ 
ing spirit which it engendered and 
stimulated has become rooted in the 
people; it is now part and parcel of the 
American system though the frontier 
toward which we strive at present is, 
as Mr. Hoover says, in science and in¬ 
vention. Appropriately, we may quote 
just here from President George Norlin, 
of the University of Colorado, who holds 
the Theodore Roosevelt Professorship 
in American History at the University 
of Berlin. In his recent inaugural ad¬ 
dress, he aptly stated that the old 
frontier has laid the foundation of 
American character “in self-reliance, 
self respect, neighborly co-operation, 
and the vision of a better and richer 
life, not for a privileged class, but for 
all” 

Adversity may halt our steps for a 
little while, but only a little, for the 
world is young and there is much yet 
to be done; the stakes are high, the 
goal a glorious one, and nothing will 
daunt the pioneering spirit that is our 
birth-right. 
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Delicate Instruments 


An army observation plane ready 
to be "tamed.” It is suspended in 
the rushing air-stream of the wind 
tunnel, upside down, and is con¬ 
nected by wires to the instruments 


i N army pilot, flying on a lone cross- 
country observation mission in 
southern Texas, runs into an unex¬ 
pected storm. His high wing monoplane 
rocks and dips violently in the first 
gusts of “bumpy” air. Then it levels off, 
and with little more concern than one 
closes the door to shut off a draft, he 
proceeds on his journey, two miles 
above the earth, confident that his 
sturdy plane will cairy him through. 

The pilot is confident not alone be¬ 
cause he has learned well how to fly 
observation planes, but also because 
long before these ships reached army 
fliers a scientist and a wind tunnel had 
“tamed” them in gales that raged at 
speeds in excess of 200 miles an hour. 

At the California Institute of Tech¬ 
nology, Dr. Arthur L. Klein weighs 
wind pressures on models and actually 
determines the effects of winds up to 


240 miles an houx—twice the speed of 
the observation planes—on 100-pound 
models the wings of which stretch no 
more than six feet acioss the 10-foot 
obseivation station. As the gale rages, 
he, with two assistants, reads these re¬ 
actions in terms of pounds on five self- 
recording scales m a room 20 feet above 
the tunnel. From each of these delicate 
scales, capable of recoidmg weights 
from one four-hundredths of a pound to 
900 pounds, one point of the model is 
suspended by a long wire. 

Thus Dr. Klein and his associates in 
the Guggenheim laboratory remove 
much of the hazard from flying by re¬ 
ducing the reaction of airplanes under 
unusual conditions to ounces and 
pounds. On these delicate balances, ol 
his own design, he tested a 10-foot 
model of the Ah on, world’s largest dir¬ 
igible, before she joined Uncle Sam’s 







Left: In the instrument room above the wind tunnel are located 
five automatic scales which indicate the stresses exerted on the 
model under test in the terrific wind stream. The operator at 
the right in the photograph controls the position of the model 
as well as the speed of the man-made wind through the tunnel 


Above: The space for rig¬ 
ging above the wind tunnel 
and below the instrument 
room, through which pass the 
wires connecting the model 
with the automatic scales. 
The top of the tunnel, and 
a part of the window in its 
side, may be seen near the 
bottom of this photograph 


Left: View of a model mono¬ 
plane as seen through the 
window in the side of the 
tunnel. Models are always 
set up in an inverted posi¬ 
tion so that stresses can be 
measured directly through 
the strong supporting wires 










By ANDREW R. 


BOONE 


Tame Wild Airplanes 


naval fleet, and more recently “tamed” 
the fast metal monoplane in which Bernt 
Balchen expects to dash 3000 miles 
across the South Pole this year. Con¬ 
nected to the five scales, Balchen’s mod¬ 
el plane was suspended in the tunnel 
upside down. All models are tested as 
though in inverted flight, for in that 
manner they are “lifted downward,” as 
Dr. Klein explains. Thus can be mea¬ 
sured the pulls and pressures directly 
through wires, rather than indirectly 
through supporting columns, as would 
he the case if models were installed 
right side up. 

But trying out the complete models 
is only one part of the laboratory pro¬ 
gram to make flying safe. As the wind 
roars through the tunnel, technicians 
elsewhere in the building are pulling 
metal strips apart, twisting huge cylin¬ 
ders (with steel walls nearly as thin as 
paper), compressing smaller cylinders 
All this is to learn the effects of twisting 
and pulling and pushing in the air. 
One large cylinder, approximately the 
size of a small airplane fuselage, re¬ 
veals graphically the effect of a sudden 
twist, buckling under the strain. From 
these various studies Dr. Klein hopes to 
evolve formulas governing the extended 
use of metals in airplanes, metals of 
light weight that can withstand extra¬ 
ordinary strains in the air. 

Dr. Klein conducts these experiments 
with vaiious kinds of metals in the be¬ 
lief that in a short time airplanes will 
be all metal, mostly on the monoplane 
type, without fuselage or tail. The value 
of these investigations is considerable. 
Airplane manufacturers will not be sur¬ 
prised if these researches into the be¬ 
havior of metals bring about a method 
of building “flying wings” with sealed 
cabins, yet lighter and stronger than 
any planes flying today. 



Above: The large cylinder set 
up in this machine represents 
the fuselage of a plane. Note 
the "sheer wave” at which the 
operator is pointing. That is 
the way a metal plane fuse¬ 
lage might behave in the air! 


Right: This machine tests 
models of metal shells, twisting 
and compressing them, in the 
course of the studies on the 
use of metal in planes. The 
results of such tests add to the 
sum total of knowledge re¬ 
garding stresses in metals 




Left: This fan, 15 feet in di¬ 
ameter and driven by a 750- 
horsepower motor, is capable 
of creating a gale of 240 miles 
per hour through the tunnel 
shown on the opposite page 


Right: Dr. Klein with one of 
the balance scales which he 
designed for wind-tunnel work, 
and which are shown in use in 
the instrument room on the 
opposite page. Range of scale 
is from one four-hundredths 
of a pound to 900 pounds 
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The New Wave Atom, Elusivi 


By C. J. PHILLIPS 

Physicist, Corning Glass Works 


I N innumerable cases two or moie 
substances coalesce to form a new 
substance which may be so distinct 
in all its properties that nothing, appar¬ 
ently, remains to suggest the constitu¬ 
ents from which it was formed. Oxygen 
and hydrogen, both gases under ordi¬ 
nary conditions, combine to form water. 
Sodium, an inflammable solid, and 
chlorine, an irritating gas, combine to 
form ordinary table salt. Conversely, 
even the most complicated compound 
may be divided by suitable means into 
its component elements and these usu¬ 
ally differ widely from the parent sub¬ 
stance. 

Now it is the fundamental tenet of 
the atomic theory that these pure, ele¬ 
mentary substances—sodium and chlor¬ 
ine in the above example—may still 
further be subdivided into minute parti¬ 
cles called molecules; that each of these 
molecules in turn is composed of a 
limited number of still smaller bodies 
called atoms; and that each atom itself 
has a structure and is composed of 
protons and electrons. The structure of 
matter may in a sense be considered 
entirely electrical m nature since the 
protons and elections are identified as 
equal positive and negative charges, 
respectively. Except in extraordinary 
cases, however, each atom is electrically 
neutral, due to the presence of an equal 
number of protons and electrons. With 
this brief explanation the family tree 
of Figure 1 should be sufficiently clear. 

T HE most startling property of elec¬ 
trons, atoms, and molecules is per¬ 
haps their minute size. Ten billion times 
a bird-shot is as big as the earth. Ten 
billion times the effective volume of an 
atom is less than a yard across. On the 
same scale 380 electrons would occupy 
bu't a pm-point. 

This disparity of volume between 
atoms and electrons indicates that the 
atomic volume is mostly emptiness with 
much room for traveling. And all the¬ 
ories agree that travel the electrons do, 
often with a velocity approaching that 
of light, fastest mover of all. While the 
electrons rush furiously about within 
the atom, the atoms move about within 
the molecule, and the molecules them¬ 
selves move within the mass of matter 
they constitute, freely when the matter 
i4 gaseous, less freely when liquid or 
solid. Everything—the earth, the paper 
upon which I write, the very air we 
breathe—consists of unimaginable mil¬ 
lions of little worlds within worlds, 
rushing and revolving more rapidly than 
rifle bullets. 


Despite the falsely apparent certainty 
of these facts it must be pointed out 
that no one has ever seen an atom, or 
an electron, or even a molecule. Given a 
microscope several hundred times more 
powerful than any we now possess we 
might be able to see some of the largest 
molecules, provided we could pin them 
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Figure 1: The "family tree” of mat¬ 
ter. At top are electrons and pro¬ 
tons—equal numbers of each, from 
1 to 240 per atom. Next are atoms, 
usually several different kinds for 
each molecule; then molecules, many 
kinds. Last come chemically pure 
substances and ordinary matter 

down and thus make them cease their 
perpetual dance. But we would still be 
hopelessly far from the sight of either 
atom or electron. The best we can now 
do with our most refined instruments 
is to view a tiny bit of matter which 
probably contains as many atoms as 
there are people on the earth. All our 
evidence is thus necessarily indirect, a 
process of deduction from various atomic 
and electronic performances under con¬ 
trolled and usually artificial conditions. 
It is the sort of evidence, as G. P. Thom¬ 
son says, that a blind man would get 
of the workings of a fine watch by pok¬ 
ing his finger into it. Nevertheless, some 
of this evidence is, so striking, so con¬ 
ducive to results of great theoretical 
and practical importance, that we feel 
justified in attempting to build further 


upon this maleiial as a foundation. 
One of the most fruitful means of 
experimental investigation is spectral 
analysis It is well known that if ordi¬ 
nary sunlight is passed through a glass 
pi ism it is split up into a series of 
colors: red, orange, yellow, gieen, blue, 
and violet, in just that ordei. It was 
discovered about 100 years ago that cei- 
tam sources of light show, not a con¬ 
tinuous color band, but one consisting 
of bright lines separated by dark in¬ 
tervals. It was then discoveied that the 
number and position of these lines were 
characteristic of the substance emitting 
them. Common salt inserted in a gas 
flame shows a spectium of two yellow 
lines close together. They are the finger¬ 
prints of NaCl and of NaCl alone. No 
othei substance emits them Sometimes 
the spectra ate far more complex. But 
all this means simply that atoms and 
molecules possess energy, that pait of 
this energy can be spent m the emission 
of light, and that the spectrum of this 
light is a characteristic of the kind and 
type of atom or molecule. 

I N the case of hydrogen, the simplest 
substance with which we are famil¬ 
iar, an interesting peculiaiity appeared, 
in that the spectrum was found to consist 
of groups of lines arranged in a man¬ 
ner apparently indicating a regularity 
of foimation. Somewhat later empirical 
formulas were found which served to 
map out this hydrogen spectrum. The 
peculiarity continued to manifest itself 
in these foimuias, by the fact that they 
all weie proportional to the differences 
of the squares of simple numbers, such 
as one, two, or three. Here, certainly, 
was something worthy of further in¬ 
vestigation. Ofttimes the knots and 
nodes and isolations in which such in¬ 
vestigations lesult must seem to the lay¬ 
man like pure flights of fancy. But, 
boiled down, all the resultant trials, 
assumptions, and modifications are at¬ 
tempts at but one thing—-to find a one- 
to-one correspondence between things 
known, but unexplained, and some sort 
of theory that will serve to make them 
plausible within the limited scope of 
our reasoning. So with this; the regu¬ 
larities apparently inherent within the 
hydrogen atom constituted the major 
facts to be explained by any good atomic 
theory. 

The older atomic theories started with 
a model of the atom, guaranteeing as 
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and Mysterious 


HIPHE real inwardness of the wave atom or wave me¬ 
chanics cannot be explained without mathematics, any 
more than the Einstein theory can. Words do not suffice 
to reach it. Must the average "mere mortal” therefore be 
excluded for evermore from all knowledge of it? Per¬ 
haps not. Using all the word resources at his command, 
the author of the accompanying article has succeeded in 
giving a pleasing peep into a thing which admittedly only 
the mathematician can hope to bring into clear focus. 

Even the mathematician and the physicist, however, 
have difficulty with the wave-atom concept. It is far from 
easy. Some high-grade scientists have confessed that they 
find juggling with it about as "simple” as carrying an 
armful of eels. 

In the article the reader will pick up evidences of the 
perplexities of present-day science concerning the exact 
nature of the atom. The picture thus given may take the 
edge off some of the rather confident tone of settled as¬ 
surance with which these matters are described in some 
popular books not written by physicists or other scientists. 
Certainly the scientists themselves do not believe they have 
"arrived” yet at ultimate truth concerning the atom. 

—The Editor 


far as possible simplicity 
from the very stait, but 
tolerating all subsequent 
mathematical complexity 
merely because it came 
from that lovely model. 

Lord Kelvin thought the 
atom looked like a ring 
blown from a smoker’s pipe. 

J. J. Thomson likened it 
unto a sphere of jelly or a 
plum pudding, each elec¬ 
tron being represented by a 
plum. But the proof of the 
pudding was m the eating 
and the eating was not 
good. 

The most successful pic¬ 
ture of them all was that 
drawn by Niels Bohr, the 
great Danish physicist. Bohr 
proved that the regularities 
m the spectra of hydrogen 
could be reproduced by assuming three 
things: first, that the hydrogen atom 
consists of one electron and a nucleus, 
where in this case the nucleus was to 
be identified as a proton; second, that 
the electron revolves about the nucleus 
without radiating energy; and thiid, 
that among all the conceivable orbits 
which the electron might describe about 
the nucleus there are certain special 
ellipses which alone the particle is al¬ 
lowed to choose. In each permitted 
ellipse, according to Bohr, the electron 
possessed a definite amount of energy, 
which varied from ellipse to ellipse; but 
when, and only when, the electron ac¬ 
tually jumped from one ellipse to an¬ 
other did it radiate energy and hence 
emit a spectral line. The solar system 
thus appeared to form a gigantic model 
of an atom, which was 
supposed to look somewhat like Figure 
2 where the ellipses have been replaced 
by circles for the sake of simplicity. 
Though there was no good physical 
reason why it should be so, the elec¬ 
trons apparently were traveling on tick¬ 
ets permitting stop-overs only at New 
York, Pittsburgh, or Chicago, and no¬ 
where between. Strangely enough it was 
in the countryside that the shootings 
occurred, for the atom could only, by 
postulate, emit energy enroute and 
never while visiting in any one orbit. 
Of course, innumerable connections 
' were possible, since the electrons ap¬ 
peared to show no permanent liking for 
any one address, and this fact ac¬ 
counted for the complexity of the ob¬ 
served spectra. Moreover, the appearance 
of squares in the spectral formulas 
could be explained by assuming the 


energy of the electrons to vary as the 
squares of the radii—an assumption 
very prevalent elsewhere in physics. 

Thus in many respects this theory 
and model were most successful and, 
indeed, the first of these postulates— 
that the hydrogen atom consists of one 
electron and one nucleus—has never 
since departed from the reasoning of 
physics, though in other respects, too 
numerous to detail heie, it has definitely 



Figure 2: The conventional picture 
of the Bohr planetary atom, with 
nucleus at the center and a number 
of possible orbits for the electron 

failed. As we now see things its greatest 
defect lay in the fact that the model 
as such—though a very pretty picture 
—was entirely superfluous in that its 
mechanism could never be traced to the 
point of making clear the thing which 
of all things it should do, namely, ex¬ 
plain the very act itself of emitting 
spectral energy. Nothing in the atom 
appeared to vibrate, itself, in such a 


way as to emit the energy actually 
emitted, the proper energy arose in 
some most mysterious manner during 
the transition from one orbit to another. 

We can better understand this in¬ 
herent defect if we start with a mathe¬ 
matical expression for the 
hydrogen atom, disregard¬ 
ing any model aspect con¬ 
nected with it other than 
that there is a nucleus and 
near it, somehow, an elec¬ 
tron. We shall attempt to 
remove all physical sig¬ 
nificance from the expres¬ 
sion other than that noted 
above, and consider it a 
mere combination of let¬ 
ters and numbers, a “name 
form,” Swann calls it, pe¬ 
culiar to the hydrogen 
atom. It is not by any means 
an abstraction, however, but 
rather to be viewed as a 
dispassionate picture of the 
few things concerning the 
atom about which we are 
most certain, uncolored by 
any prettiments suggested 
by the Bohr model. 

By ceitain permissible and well de¬ 
fined mathematical operations we can 
obtain from this set of letters and num¬ 
bers another set which, by virtue of 
procedure and content, represent the 
vibrations inherent within the hydrogen 
name form. It turns out that in them¬ 
selves these vibrations have nothing in 
common with those giving rise to the 
actually observed spectra. The latter 
can be secured only by making an as¬ 
sumption extraneous to the information 
contained in the original name form. 
This assumption, known to the trade as 
a quantum condition, entered in dis¬ 
guise, via the back door, in the Bohr 
model and is most easily unmasked by 
the procedure we have just followed. 

S INCE, then, starting with a certain 
name form, which tells us all we 
really know about the atom, and going 
through certain manipulations of It, 
we arrive where we do not wish to be, 
we may well ask whether there is not 
some other way of manipulating the 
same set of letters and numbers and 
yet arriving where we do wish to be. 
One particular method of attaining this 
end is known as “wave mechanics.” 

The fundamental point of departure 
of the new wave mechanics is the de¬ 
sire to associate with every electron the 
idea of a wave propagation. The whole 
notion of waves has about it such a 
vague bonelessness that it Is essential 
first to consider in some detail the exact 
meanings and ramifications of the term 
before proceeding further. 

The word “wave” probably first re¬ 
calls to mind the peculiar, though famil¬ 
iar, phenomena observed when a body 
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of water is disturbed, as by throwing a 
stone into a lake. The most astonishing 
thing about the resultant waves is that, 
though the water appears to diveige 
outward from the center of disturbance 
m alternate ridges and hollows—though 
this appears undoubtedly to be true— 


“group velocity” and is the speed with 
which the waves cany forwaid energy, 
the energy which they can expend in 
beating against the shore-line 01 the 
hull of anothei boat. For our purposes, 
we can complete 0111 biief description 
of waves by defining the amplitude as 



Figure 3: A wave form of amplitude A, advancing from left to right 


it may nevertheless easily be made evi¬ 
dent that the water, as a whole, does 
not move forward or outward, continu¬ 
ously. If it did, how explain the fact 
that a floating weed merely sways about 
its position while the wave shape, the 
ridges and hollows, rolls on? We know, 
too, that small pieces of cork resting on 
the surface ride forward on the crest 
of a wave for a shoi t distance only, then 
fall back the same distance into the 
succeeding hollow, again to move up¬ 
ward and forwaid on the next succeed¬ 
ing crest. Since these pieces participate 
in the movement of the water on which 
they rest it is evident that the water 
itself does not move continuously for¬ 
ward—it merely oscillates back and 
forth—while the waves are a propaga¬ 
tion of shape, not of matter. The speed 
with which the shape is propagated is 
known as the ‘‘phase velocity.” 

Now a rough sea seldom shows a 
regulai tiain of waves like our conven¬ 
tional picture. Generally there 
are regions of intense disturb¬ 
ance followed by patches of 
comparative quiescence These arise be¬ 
cause the roughness of the sea en¬ 
dows some of the waves with a greater 
velocity than others. These differing 
waves interfere, adding and subtracting 
from one another, so that the resultant 
effect itself is a wave system quite dif¬ 
ferent from any of those which com¬ 
prise it. The effect is almost exactly 
analogous to that set up by a steam¬ 
boat in calm water. A boat creates the 
well-known Y-shaped set of bow waves 
and is followed near the stern by a 
broad swell of nearly straight waves at 
right angles to her course and stretch¬ 
ing across the water. The two systems 
overlap, crest is piled on crest, trough 
deepens trough, and the V appears 
broken into short, sharp ridges, like 
the treads of a stairway, which them¬ 
selves move in a wave form. Where 
crest falls into trough, or trough be¬ 
heads crest, the surface is almost un¬ 
disturbed. The speed with which the 
regions of disturbance move is quite 
different from that of any of the in¬ 
dividual waves which have combined to 
form it. This speed is known as the 


tlie measuie of height or depth of the 
wave form, the distance A m Figure 3. 

The motion of waves is not by any 
means confined to the phenomena we 
have just described. Wireless oi xadio 
waves are of identical general chaiac- 
teristics. Sound, heat, X rays, ultra¬ 
violet radiations, and what we call light, 
are all wave phenomena. In fact light 
is merely that small part of a vast range 
of radiations to which the eye happens 
to he sensitive. 

We now piopose to extend this al¬ 
ready huge domain of waves to em¬ 
brace even matter itself--atoms and 
electrons. Sporadic suggestions of this 
sort bad been made many times, but il 



Figure 4: The variation in wave 
amplitude as we progress outward 
from the center of the wave atom 


remained until 1924 foi the French 
physicist, Louis de Broglie, to show that 
great advantages acciued by postulat¬ 
ing that a wave—no matter “of what” 
as yet—accompanies the electron in its 
ceaseless motion. It must be emphasized 
that the whole theory rests upon this 
assumption. But it has turned out to be 
a very fruitful assumption indeed. Sev¬ 
eral methods of approach are open to 
us and common to the literature, but 
we shall temporarily disregard all of 
these and leturn here to the name form 
of the hydrogen atom discussed previ¬ 
ously, and attempt to carry out our 
original intention of making it go where 
we want it to go. 

To do this we construct what the 
mathematician calls a differential equa¬ 
tion, by replacing certain of the original 
letters and numbers by other letters 
and numbers, inserting by brute force 
an as yet undefined quantity '’F, and 
equating the whole business to zero. 
There is to be no thought so far of hav¬ 


ing pioved anything. We have meiely 
exercised the physicist’s right and pen¬ 
chant for trying and le-trying in the at¬ 
tempt to fit fact to theoiy. We have 
set down a certain piocess foi obtaining 
a ceitam differential equation when 
given a particular set of letteis and 
numbeis peculiar to the hydrogen atom. 

Continuing in this same fashion it 
appeals that this differential equation 
is of such a foim that its solutions aie 
not in general always finite, single- 
valued, and continuous. In general, they 
become fuzzy, indeteiminate, somewheie 
tiuough space. There aie certain values 
of a constant appealing in that equa¬ 
tion, however, foi which the solutions 
everywhere aie real, finite, continuous, 
and very gentlemanly. Those values of 
the constant turn out to be just the 
values of the energy which the electron 
can possess in Us vaiious possible or¬ 
bits—the veiy energy values and orbits 
which appealed in the old Bohr theory 
and would still have satisfied us had 
the remainder of the theory accorded 
with experimental fact and had the de¬ 
velopment been less artificial, 

I T may be objected, and the objection 
is sound, that our own procedure to 
date lias been fully as artificial as that 
of Bohr. We have . . icplaced certain 
letters and numbeis by other letters and 
numbeis . and . . insetted by 
biute foioo a quantity 4L . . On these 
baie bones it is accordingly imperative 
that we put some further lags of truth. 
It is unfortunate that the process of 
doing this is so mathematical that it 
is impossible to explain here. Never¬ 
theless, if we could cairy out the 
___ analysis we would see that the 
process of letter replacement we 
have just followed with regard to the 
hydrogen name form is simply that 
which is logically necessary to twist our 
original equation into a wave equation 
in line with the spirit of de Broglie’s 
original assumption, and that the quan¬ 
tity "'F then turns out to he the ampli¬ 
tude of the wave or waves governed by 
that equation. Since 4^ represents a 
physical quantity which, in principle at 
least, can be measuied, it must be finite, 
single-valued and continuous for all 
those measurable values which appear 
in nature. 

We have just seen that '’F actually 
satisfies these conditions when a certain 
constant which we identified with the 
energy values of the hydrogen atom lias 
the values actually appearing in nature 
in the hydrogen spectrum. Though we 
cannot prove it here, it may easily be 
shown that these various energy values 
are themselves analogous to the so- 
called “boundary” or limiting condi¬ 
tions which almost always appear in any 
case of wave motion. The fact that this 
is true replaces the older, ntore artificial 
assumptions in a most natural, indeed 
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almost a necessary, way—a way which 
arises from the characteristics of wave 
motion itself, rather than being pulled 
m through the back door by the scruff 
of its neck, as was the case with the 
Bohr quantum conditions. The further 
fact that the same results can be ob¬ 
tained in an entirely different manner, 
associated with the names of Dirac and 
Heisenberg, though also based on wave 
assumptions, lends further dignity to the 
whole procedure. 

Without going into any great detail, 
the wave nature of the hydrogen atom, 
and of course of more complex atoms as 
well, may primarily be ascribed to that 
associated with the electrons which are 
part of the atom, each electron having 
a separate wave system of its own. When 
the electron is part of the atom its waves 
curl round, as it were, upon them¬ 
selves. The atom itself thus consists of 
a whole group of waves whose relative 
complexity varies with the number of 
electrons present. The amplitude of this 
group diminishes rapidly as we pass out¬ 
ward in any direction from the nucleus, 
as shown schematically m Figure 4, but 
curiously enough never disappears com¬ 
pletely, so that theoretically the atom 
lias no boundary whatsoever. To all 
practical intents and purposes, however, 
the amplitude becomes so insignificant 
at such a small distance from the 
nucleus, due to mutual interference and 
cancellation amongst the several waves 
that form the atom group, that we may 
go on as before and consider the atom 
as a small unit whose size is reasonably 
definite. It is this meaning of size to 
which we had reference when we spoke 
of “effective” volume. 

B UT when the electron gets free from 
the atom, as it does when shot off 
from the filament of a radio tube or in 
certain other situations, its waves are 
free to uncurl and expand indefinitely. 
As they do so some astonishing results 
of the new theory come to light. If we 
treat the electron just as we did on the 
old Bohr theory, as an actual bit of 
mass having restricted size, and put it 
through some experiment (of which 
there are several) to determine its veloc¬ 
ity, it appears that the slower the elec¬ 
tron moves the faster the waves associ¬ 
ated with it move. It is apparent that 
the waves as such do not themselves 
carry the energy with which every elec¬ 
tron is endowed. Fortunately this part 
of the theory, which at first glance looks 
so contradictory, can be readily ex¬ 
plained by assuming that the waves 
themselves move with a phase velocity 
which, as we have seen with water 
waves, has nothing to do with the propa¬ 
gation of energy. 

Even so, we have still left unanswered 
the question; “What does move with a 
velocity equal to that of the energy?” 
At first it was thought that we might 


still be able to retain some of our no¬ 
tions of the electron as an actual ma¬ 
terial particle by assuming that the 
waves were there, but merely guided it 
along, and thus also answer this ques¬ 
tion by replying that since the particle 
was still present it carried the energy 
itself. This view ran upon the rocks so 
many times that it was soon abandoned. 
It simply did not hold water It was then 



Above: Prof. Werner Heisenberg; 
a photograph taken last summer 
when he was lecturing at the Uni¬ 
versity of Michigan. Below: Prof. 
Neils Bohr, the famous proponent 
of the old planetary atom concept 

discovered that, though we had used the 
phase velocity, we had found no use as 
yet for the group velocity. Since it was 
known with water waves, for example, 
that this is the velocity of propagation 
of the energy, it was gratifying and 
satisfying to find that for the electron 
waves this velocity came out to be 
just that of the electron on the old Bohr 
theory, and hence of the energy—no 
more and no less. 

But with this advance the so-called 
native, common sense approach to 
physical problems completely broke * 
down and matter came to be nothing 
but a synthesis of motions divorced 
from any conceptions of hardness or 
weight. Why ? Simply because the group 
velocity must be considered as built up 
only from a peculiarity of the Sk waves, 
just as in the case of our water waves 
—the speed of a group composed of 
them and of them alone. Thus ultimately 
our question can be answered only by 
saying that a group of "F waves moves 


with, and is, the particle, and that since 
the notation “T r ” is thus interchange¬ 
able with the word “matter” we can 
push the explanation no further—we 
have reached the bed-rock of our con¬ 
ceptions. 

It is easy to see that we have lost any 
possibility of a model. It may be shown 
that in most cases the waves are not 
even in the ordinary three-dimensional 
space of our conceptions but instead in 
the mathematician's 7?-dimensional space. 
We cannot put our finger down on the 
atom and say “Here it is.” The orbital 
positions, though we can approximately 
locate them, have lost much of their 
definiteness. The electron seems full of 
go. but essentially bodiless. 

I N some respects conditions are not 
quite so bad as they seem It has been 
found that if Hf is the amplitude of a 
particular group of these waves, then 
the square of the absolute numerical 
value of ■’F, that is [U^ 2 , may be logi¬ 
cally interpreted as the probability that 
the matter lies within the particular bit 
of space for which this ^ was calcu¬ 
lated. Applying this rule to the hydro¬ 
gen atom it is found that |ik| 2 is very 
small outside the region which we 
should expect the atom to occupy ac¬ 
cording to Bohr’s theory. This may be 
interpreted as meaning that, though the 
matter-waves themselves fade into multi¬ 
dimensional ghosts, and though we can 
never fix the electron or atom exactly, 
nevertheless the quantity \$r\* remains 
a sober reality in our own little world 
of three dimensions and enables us to 
locate the atom or electron with rea¬ 
sonably great precision. 

Moreover, the most recent atomic re¬ 
search offers a most heartening possi¬ 
bility of ultimately amalgamating the 
wave and particle concepts of matter. 
As a matter of fact, there are no ex¬ 
periments which prove that matter 
possesses all the properties of either a 
wave or a particle. Accordingly, Heisen¬ 
berg has suggested that the two mental 
pictures which experiment conjures out 
of our imaginations—one of particles, 
the other of waves—are both to be 
viewed simply as incomplete analogies 
arising from our temporary inability to 
describe matter in everyday language. 

Though we cannot draw a satisfac¬ 
tory picture of the atom as conceived by 
the wave mechanics, the mathematics 
of the theory enables us to do all the 
things which were possible with the 
Bohr model. In addition it appears that 
what were heretofore contradictions are 
removed, fundamental points are irefmed 
and made more precise, while the num¬ 
ber of assumptions necessary to attain 
these ends are reduced to a minimum. 
From this point of view wave mechanics 
signifies not so much a radical change 
as a welcome and highly significant 
evolution of the existant atomic theory. 



Concrete that Withstands the Sea 


By HAMILTON M. WRIGHT 


A LTHOUGH concrete has a myriad 
of important uses in this progres- 
u sive age and, in fact, for some 
uses has no available substitute, it has 
the one limitation of being subject to 
the corrosive or chemical action of air, 
sea spray, and some liquids. This be¬ 
comes a serious matter where concrete 
is used for piling, bulkheads, and simi¬ 
lar structures in marine service, or in 


replaces a part of the calcium hydrate 
of the cement. As the calcium sulfate 
molecule is slightly larger than the 
calcium hydrate molecule, a swelling 
takes place during the reaction, adding 
a physical action to the chemical action 
already under way. On crystallizing, 
this compound takes up a large quan¬ 
tity of water, producing a great increase 
in volume and causing the concrete to 


crack so that the sea air reaches the 
steel, resulting in corrosion. The oxida¬ 
tion of the steel causes it to expand and 
it then spalls the concrete, exposing 
the steel. 

Ordinary concrete aqueducts are par¬ 
ticularly liable to deterioration when 
laid in alkaline soil. Cases are on recoid 
where aqueducts of varying lengths, 
some 100 miles long, conveying water 
to large cities, have cost thousands of 
dollars in repairs since their compara¬ 
tively recent installation, because of the 
disintegrating effects of the soil alkali. 

T HE impregnation of cement concrete 
with asphalt under vacuum-pressure, 
however, secures the penetiation of the 
asphalt into concrete to a depth of from 
one and one half to two inches and ef¬ 
fectively insulates the concrete from the 
destructive action of sea water and of sea 
air. This process has now been adapted 
to a very wide variety of purposes. 

Through the manufacture of pre-cast 
asphalt-impregnated conciete slabs, the 
insulation thus provided serves a multi¬ 
tude of purposes in facing conciete 
structures. These slabs can be adapted 
to construction of any shape or size, 
to fit tanks, pipes, breakwaters, concrete 
bridge floors exposed to sea spray, and 
the like. They are also adapted for use 
in insulating conduits, irrigation ditches, 
chemical tanks, and sewage disposal 



Concrete piles after impregnation with asphalt by the new vacuum-pressure proc¬ 
ess, on opening the retort. Note the great strength of the retort structure 


sewers, tanks, dams, and the like. Rep¬ 
utable engineers and engineering 
magazines have commented upon the 
destructive action of sea water upon 
concrete piling so frequently in recent 
years that it seems scarcely necessary 
to enter into an exhaustive elaboration 
of the subject here. 

Briefly, it may he recalled that the 
destruction of concrete in sea water is 
due to both physical and chemical 
causes, and that this destructive action 
is progressive, since physical deteriora¬ 
tion due to abrasion, or the formation 
of ice in the concrete, or to other causes, 
permits the sea water to reach farther 
within the concrete, while the chemical 
reactions also contribute to the physical 
destruction. 

Ordinary reinforced concrete used in 
marine work is subject to attack by the 
action of sea water and sea air, caused, 
in part, by the chemical action of the 
sulfate in the sea water upon the lime 
in the cement. Among the products of 
this reaction is calcium sulfate which 



Photographs courtesy Pan-Pacific Piling and Construction Company 

Concrete sea wail pilings, impregnated with asphalt by Penocrete process, in 
place in Los Angeles Harbor. The wall has a neat appearance and is permanent 
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tanks where acids and alkalis would, 
otherwise, act injuriously on the con¬ 
crete Alkalis with a high content ot 
sodium sulfate, for example, have been 
very destructive to such concrete struc¬ 
tures, particularly in the middle west 
and in Canada. 

In our varied industrial life it is the 
adaptation of any new method, discov¬ 
ery, or application to many uses that 
gives greatest service. But the wide¬ 
spread uses to which asphalt-impreg¬ 
nated concrete can be applied have 
really resulted from many years of 
work directed toward the creation of a 
cement concrete piling that will resist 
sea water. 

T HAT such a result has actually been 
achieved will be news to many. In 
Los Angeles Harbor, however, concrete 
piling impregnated with asphalt, in the 
manner herein described, has given eight 
to ten years’ service without showing any 
disintegrating effects of sea water. Mr. 
G. F. Nicholson, Harbor Engineer, Los 
Angeles Harbor Department, has stated 
officially: “It is conservatively estimated 
that a well-constructed impregnated pile 
is practically permanent, or at least will 
serve until the structure of which it is 
a pait becomes obsolete—in any 
event, for 75 }eais or more.” 

This asphalt-impregnated piling, so 
deeply impiegnated as to provide prac¬ 
tically perfect insulation, was developed 
by the Harbor Department of Los 
Angeles Harbor and by engineers and 



The exterior of a large concrete 
trunk sewer showing disintegration 


chemists working in association there¬ 
with. The method of impregnation has 
been so perfected that asphalt-impreg¬ 
nated slabs are being produced com¬ 
mercially by the Pan-Pacific Piling and 
Construction Company, of California. 

In the early experiments at Los 
Angeles Harbor, an attempt was made 
to impregnate concrete by immersion 
in a bath of asphalt heated to 450 to 



Manner in which pre-cast, asphalt- 
impregnated slabs are used in sewers 


500 degrees, Fahrenheit, for from 15 
to 20 hours. The process was designed 
to release the free water contained in 
the concrete so that, as it cooled, the 
vacuum formed within the voids would 
serve to draw the liquid asphalt well 
into the mass. Adequate impregnation 
of the asphalt was usually secured, but 
the destructive high temperatures and 
the poious lean-mix concrete essential 
to the treatment, limited the success 
of the process. There then developed a 
method of treatment of concrete by a 
vacuum-pressure process similar to that 
used in creosoting lumber. 

By this method, conveniently known 
as the Penocrete process (penetration 
of asphalt into concrete), the concrete 
slab, after thorough curing, is sub¬ 
jected to dry air treatment in a temper¬ 
ing chamber for 18 to 20 hours, the 
temperature being slowly and gradually 
raised to 240 degrees, Fahrenheit, at 
which it is maintained for from two to 
four hours. The slabs are then rapidly 
moved into the main treating cylinder 
which, previously, has been pre-heated 
and dehydrated under a 26- to 28-inch 



Unprotected concrete piers crack¬ 
ing from chemical action of water 


vacuum, to rid the slab of free water 
and produce a vacuum in the concrete 
pores. The temperatures are not high 
enough to release an appreciable quan¬ 
tity of the combined water of crystal¬ 
lization. 

Thoroughly dehydrated grade D as¬ 
phalt is turned into the treating cham¬ 
ber at approximately 250 degrees, Fah¬ 
renheit, the vacuum being maintained 



Interlocking design of Penocrete 
wall showing penetration of asphalt 


throughout its introduction. When the 
chamber has been filled with asphalt, 
the vacuum is replaced by air pressure 
running up to 175 pounds per square 
foot, the pressure being maintained for 
12 to 14 hours. The temperature then 
is allowed to drop down to 200 degrees, 
Fahrenheit, at a rate not exceeding 11 
degrees per hour. The slabs are then 
cooled gradually, the control in the 
cooling process being as carefully exer¬ 
cised as in the heating. A dry mix of 
concrete is used in the slabs or shell. 

T HIS process impregnates the con¬ 
crete to a depth of one and one-half 
to two inches and so thoroughly as to 
seal the pores of the concrete and to 
secure the asphalt to its surface. 

As large structures of concrete, such 
as sea walls, cannot be treated in a re¬ 
tort, as is done with piles or smaller 
pieces, the asphalt-impregnated slabs 
are now produced in various pre-cast 
sizes which can be used in practically 
every form of concrete construction. 

The slabs are pre-cast to convenient 
size, then impregnated, and so laid that 
a mechanical bond is formed with the 
large concrete mass to be protected. So 
effective have they proved that they are 
now being introduced for sewers, as a 
protection against sewer gases on the 
inside, for pipes, disposal tanks, chemi¬ 
cal tanks, telephone poles, culverts, 
irrigation conduits, and, in fact, in many 
applications where there is deteriora¬ 
tion of concrete from acids, alkalis, or 
electrolysis. 



The Amazing Process of Vision 


By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University 
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington 


TN scientific treatises for the past 50 or 75 years it has 
**■ been said and repeated between ten and ten thousand 
times that any instrument-maker who delivered so crude an 
optical instrument as the eye would deserve rough treat¬ 
ment. Many doubtless believe this indictment of nature. 
In the accompanying article Professor Russell shows, on 
the contrary, what a truly wonderful optical instrument 
the eye is. Four years ago, Sir John Parsons came to the 
defense of the much-maligned eye. This is what he said: 

"As Helmholtz long ago pointed out, the eye shows 
many defects as an optical instrument. The refracting sur¬ 
faces are not accurately spherical; they are not accurately 
centered on the optic axis; they are not completely homo¬ 
geneous and therefore give rise to irregular astigmatism, or 
completely transparent; the cornea and lens are not free 


from spherical or from chromatic aberration. Hence Helm¬ 
holtz’s oft-repeated dictum that if an optician delivered so 
faulty an instrument it would be justifiable to return it to 
the maker. Even Homer sometimes nods, and it is re¬ 
grettable that Helmholtz should have uttered so unjust 
a sarcasm. For the true criterion of the eye as an organ of 
vision is its biological utility, i.e. its capacity to fulfil its 
manifold functions in the interests of the individual and 
ultimately of the race. An instrument approximately a 
sphere of 11 mm. radius, which combines the advantages 
of being a camera with automatic adjustment from in¬ 
finity to a distance of three or four inches and unparal¬ 
leled range of sensitivity, an efficient photometer, colorime¬ 
ter, kaleidoscope, stereoscope, and range-finder, cannot be 
regarded as inefficient.” 


F ROM the days of our youth we have 
heard and read of the photography 
of the invisible, the triumphs of the 
sensitive plate in revealing what no 
eye had seen or could see. These tales 
were true. The camera reveals ultra¬ 
violet light which makes no impression 
upon our vision and, with the aid of 
newly discovered sensitizers, our plates 
detect infra-red rays to which the hu¬ 
man eye is equally insensitive. 

More striking even than these is the 
way in which photographs of long ex¬ 
posure show objects such as nebulae 
which are too faint to see. The outer 
spirals of the great nebula in Androme¬ 
da, for example, cover a region of the 
sky five times as long and twice as wide 
as the apparent disk of the moon. It is 
certainly not for lack of size that we 
cannot see them; their light is too 
feeble. Here the telescope is of little if 
any aid. It collects more light from the 
nebula hut spreads it out more widely, 
so that the apparent brightness of the 
surface is not increased. No amount of 
patient gazing is of avail, but the cam¬ 
era reveals what would remain forever 
hidden from the eye. 

T hese successes are so spectacular 
that we can believe, or at least feel, 
that here at least the machine wholly 
surpasses the man. Yet this is a notable 
error. 

We go out on a clear night under a 
high winter moon and say, “It seems 
as bright as day.” Every detail of the 
pound, the trees, the whole landscape, 
is revealed. Our eyes seem as efficient 
as ever (until we apply Some severer 
test, such as reading a page of ordinary 
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print). On such nights, thousands of 
enthusiastic amatem photographers 
must have tried their hand, if not at 
snapshots, at short time exposures, and 
all have drawn blanks. Good photo¬ 
graphs of still life can be taken by 
moonlight. But the subject has to be 
quite decisively still, for the exposure 
must last half an hour when, with the 
same camera plates and stop, it could 



A photograph of the moon, made 
by Harold A. Lower of San Diego, 
Calif*, with his home-made reflector 


be made in daylight in a small fraction 
of a second. 

No one would believe from the looks 
of them that sunlight is almost half a 
million times as bright as the best moon¬ 
light. The amazing adaptability of our 
eyes deceives us. But the sensitive plate 
is less adaptable and cannot be fooled. 
It demands a correspondingly long ex¬ 
posure. 

Given time enough, the plate catches 
up with, the eye and in the long run sur¬ 


passes it. But in the short run the eye 
has the colossal advantage. 

A large audience could watch a play, 
a dance, a pageant, by the light of a 
full moon. But woe betide the photog¬ 
rapher who tried lo take moving pic¬ 
tures of the performance, or even posed 
photographs with the few seconds of 
exposure which were customary when 
plates were slower. 

This weakness of photography was 
evident in the case of the recent total 
eclipse. The approach of the shadow 
across a partly cloudy sky (as the writer 
saw it) was a spectacle of extreme mag¬ 
nificence. There was abundance of light 
to .see it by, but if anyone secured a 
motion picture of the grand and rapid 
changes in landscape and cloud he 
must have had a marvelous lens. The 
few photographs which the writer has 
seen were under-exposed wraiths. 

A GAIN, the student of meteors finds 
- himself almost confined to visual 
observation. On any ordinary clear night 
a diligent watcher will see several 
meteors per hour. These are mostly of 
the third or fourth magnitude, like 
faintish stars, and they “go by so fear¬ 
fully quick” that one might as well ex¬ 
pect to catch a Bandersnatch upon one’s 
negative. Only the exceptionally bril¬ 
liant meteor which arrests the attention 
of anyone who is looking towaid the sky 
will be recorded on photographs. 
Though a battery of wide-angle cam* 
eras is kept on the job night after 
night, the number of successful plates 
will be few. 

It is worth while knowing just how 
great the advantage of the eye oyer the 
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photograph really is. A valuable set of 
measures has recently been made by 
Dr. Minnaert, a Dutch physicist, well 
known for his excellent work in pho¬ 
tographic photometry. Working in his 
laboratory at Utrecht with a large 
spectroscope he measured the smallest 
intensity of light over which the lines 
of the solar spectrum remained visible; 
or, again, the bright lines of an arc 
spectrum. Then, using the same instru¬ 
ment and light of the same intensity, he 
found how long an exposure was needed 
to get a photograph on which the same 
lines just clearly appeared. 

T HE eye is most efficient in seeing 
bright lines on a dark background. 
In the violet, where the plate is at its 
best and the eye relatively insensitive, 
it requires an exposure of a minute to 
photograph a line which is visible at a 
glance. In the blue (A4500) one can 
see light so much fainter that an ex¬ 
posure of 15 minutes is necessary. To¬ 
ward the green, the eye gains still more, 
while the plates become less sensitive 
even though the best available brands 
are used. For green light (A5200) it 
takes thirty hours to photograph a line 
which is visible in a fraction of a sec¬ 
ond after one looks at it. In the yellow 
and red the eye loses again while, by 
using suitable plates, photography suf¬ 
fers small loss. For the red hydrogen 
line, the exposure drops to 17 minutes 
and in the extreme red where the eye 
has almost struck work, it is down to a 
minute again and even below. 

To see dark lines on a bright back- 



man eye in total darkness. From 
Helmholtz 5 Physical Optics, Vol. 2 

ground takes more light. When the time 
necessary to get a photograph is reduced 
to one third of the values given above, 
the strongest lines of the solar spectrum 
become visible In all colors. The fainter 
lines are harder to detect and do not 
show up fully until the light is so much 
brighter that the exposure time is re¬ 
duced to one tenth of the preceding 
value for red light. For green light a 
corresponding ratio is about 100, and 
for violet light about 2000! 

It is surprising that the increased il- 
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lumination, which is necessary to make 
the fine details visible after the coarser 
ones are already perceptible, varies so 
greatly with the color. The obvious sug¬ 
gestion that the eye finds it hard to 
focus on violet light is negatived, since 
an eyepiece was used and carefully 
focused in all the observations. 

Remarkable as these observations are, 
they were not designed to exhibit the 
maximum possible sensitiveness of the 
eye but rather to correspond to prac¬ 
tical laboratory conditions. The room 
was kept pretty dark—“ziemlich dun- 
kel”—and a black cloth was thrown 
over the observer’s head to keep out 
stray light. But no attempt was made 
to rest the eyes in complete darkness 
for some time before observing. It is 
well known that this results in a great 
increase of sensitiveness. Ordinary light 
dazzles the eye—that is, it reduces the 
sensitiveness of the part of the retina 
upon which it falls. We are all conscious 
of this if we go from a brightly lighted 
room into a starlit night. Recovery of 
most of the “dark adapted” sensitive¬ 
ness takes but a short time. But even 
starlight is bright enough to dazzle the 
eye. 

M ANY years ago the present writer 
studied what could be seen under 
very favorable conditions. Anyone can 
repeat the experiment if he lives far 
enough from city lights. Choose a room 
in which the windows can be closed 
light-tight by shades or blinds, except 
for a single hole a foot square or so. 
Sit in the pitch darkness with a clear 
starry night outside for a quarter of 
an hour. Then your eyes will be ready 
for a real test. You should have a 
large sheet of white paper. Set this up 
where the light of one of the brightest 
stars faces on it through the opening 
(10 feet or more away) and you should 
see distinctly the patch of starlight on 
the paper, though the light of a star like 
Vega is only a hundred thousandth 
part of full moonlight. If then you look 
back at the window illuminated by the 
“dark” night sky and then again to the 
paper, you may be able to see, as I have 
done, a dark after-image of the open¬ 
ing; appearing because the light of the 
sky, though itself faint, lowers the sen¬ 
sitiveness of the retina below its peak 
value. 

The working range of tire human eye 
is most amazing It will perceive under 
best conditions the illumination of white 
paper by a star of the second magnitude 
and it can look steadily without per¬ 
manent injury at the same paper il¬ 
luminated by full sunlight which is 28.7 
magnitudes, or three hundred thousand 
million times brighter! 

How can any material thing, alive or 
dead, do this? A part of the range is 
provided by the automatic operation of 
the iris, that original diaphragm after 


21 

which its mechanical imitations are 
named. But this takes care only of a 
factor of a hundred or so, leaving about 
a billion for the range of intrinsic 
sensitiveness of the retina. 

At any one moment we use only a por¬ 
tion of the range, corresponding to a 
factor of a few thousands at most. A 
shadowed passage or cave looks black 
from the sunlit world outside. When 



A meteor trail accidentally photo¬ 
graphed on a long-exposure plate. 
The meteor must have been large 


one enters and his eyes adjust them¬ 
selves there appears to be plenty of 
light. The explanation of this extraor¬ 
dinary adaptability and, at the same 
time, of the amazing sensitiveness of the 
eye at its best, is probably that the 
retina is continually manufacturing its 
own light-sensitive material. It is a liv¬ 
ing tissue with blood vessels which con¬ 
tinually bring new supplies of all that 
is needful and carry away waste prod¬ 
ucts. There may be compounds—and 
compounds capable of synthesis by 
laboratory methods—which are far 
more sensitive to light than silver bro¬ 
mide. But they would be of no use in 
photography unless they were stable. 
Commercial plates must last for months 
at least, without serious deterioration, 
and actually do better. Even for re¬ 
search purposes it is necessary to have 
sensitive film that keeps good for hours 
or days. But in the tissues of the eye the 
ultimate sensitive material may have a 
far shorter life, continually breaking 
down and continually renewed. Rest in 
the dark permits its accumulation to the 
maximum. Continuous stimulation may 
reduce it almost to a small fraction. 

There is probably far more than this 
behind the amazing process of vision. 
But enough may have been said to il¬ 
lustrate the hopelessness of attempting 
by mecbanical means to compete with 
the superb delicacy of adjustment which 
is found within the living organism.— 
Princeton University Observatory , Octo¬ 
ber 4, 1932. 
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Chief’s crown, Tlingit. The eagle 
head-dress seems to he an imitation 
of the tall Imperial Russian crown 


N ATIVE races once occupied North 
America from coast to coast. The 
Scandinavians discovered the Es¬ 
kimos, nearly 1000 years ago, and lived 
close to them for three centuries, in 
their Greenland settlements. Several 
hundred years later—in 1534-35—the 
French navigator, Jacques Cartier, ex¬ 
plored the east coast and ascended the 
Saint Lawrence to Hochelaga (now 
Montreal). He found the forests of the 
New World peopled with various tribes 
who somehow became known as “red” 
men, though their skin was tan or 
brown, much like that of the Asiatics. 
These were of two kinds: the nomadic 
hunters without a fixed abode, within ill- 
defined frontiers—the Algonkins; and 
the village-dwellers who cultivated the 
land and whose true name from the first 
was Canadian, since Kanada in their 
language meant “town.” We now call 
them the Iroquois and the Wyandot na¬ 
tions. 

Not long afterward—about 1660—the 
Russians landed on the Alaskan coast, 
where they found Mongolian-like In¬ 
dians, and secured a foothold which 



A half-breed Pawnee girl, at a gov¬ 
ernment agency school in Okla¬ 
homa. Not much ''Indian” here 
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they released comparatively recently to 
the United States. Other navigators of 
various nations at that date already had 
landed on the southwestern seaboards 
and encountered many semi-nomadic 
and village tribes. 

T HE natives ever since those early 
years have come under the domina¬ 
tion of the white man, bartering furs for 
commodities with him, resorting to his 
trading posts, and eagerly adapting 
themselves to his ways of living. There 
is little left now, after two or three cen¬ 
turies of incessant changes, of the wild 
tribes that once roamed naked in the 
virgin woodlands of the eastern water¬ 
sheds, hunted the buffalo with bows and 
arrows on the prairies, or set salmon 
traps in the mountain streams of the 
northwest coast. Their numbeis dwin¬ 
dled from the very first; whole nations 
were wiped out by warfare 
and disease. Their culture, 
with almost the single ex¬ 
ception of their languages, 
is now a thing of the past. 

Most white people never 
have seen a real Indian in 
their lives, if indeed such 
still exists. The half-breeds 
of the eastern states and the 
Saint Lawrence are not 
usually noticeable when they 
walk our streets, dressed 
as they are like others 
Their complexion is not 
darker than that of most 
Italians. Their handicrafts 
have vanished, like their 
other traditions, except for 
basket-making, the manu¬ 
facture of pottery and rugs 
in the southwest, moccasin 
and snowshoe-making else¬ 
where, the last two of which 
are now often improved 
with the help of modern 
machinery. If they cling to 
their reserves, it does not mean that 
reserve life was their own choice in the 
first place. The teachers in their gov¬ 
ernment-subsidised schools are English- 
speaking graduates, nurses, and edu¬ 
cated half-breeds. Their missionaries no 
longer bother as a rule to learn the na¬ 
tive dialects, which are the last vestige 
of prehistory. The present-day Iroquois 
of New York and Canada are farmers 
and bridge-builders. Their Grand River 
council (in Ontario) is run in the style 


of a mock parliament. When they de¬ 
cided to claim their national indepen¬ 
dence before the League of Nations 
some yeais ago, theii delegates donned 
featheied head-dresses and trailers 
which they had borrowed from the 
Blackfeet of Alberta. Otherwise they 
would have been mistaken for ordinary 
Americans from the middle west. 

The Sioux, the Mandans, the Black- 
feet, the Stonies, and other prairie 
tubes have preserved more of their in¬ 
dividuality. But they are known mostly 
for their casual appearances in stam¬ 
pedes and paiades for the benefit of 
western fails. Their war paint and re¬ 
galia belong to the circus. The tourists 
and sightseers alone are lesponsible for 
these survivals. After the disappearance 
of the buffalo, about 1880, they slowly 
deserted their medicine lodges, settled 
down around government agencies on 


reserves and learned to farm by up-to- 
date methods, but more frequently they 
starved to death. 

What is left of the native bands of the 
northwest coast has also yielded itself to 
modern ways and contrivances. The 800 
Haida half-breeds (out of 30,000 that 
lived a hundred years ago) are among 
the most progressive settlers and fisher 
folk of British Columbia. The Tlingit 
of Alaska are progressive people whose 
sons receive good an education as 



Stony Indians (of Siouan extraction), at BanfF, Al¬ 
berta, in their modern prairie costumes such as arc 



the Red Man’s Culture* 


any white boys, and whose daughters 
graduate as nurses m Seattle. The 
other coast nations likewise have mostly 
given up their ancestral customs. They 
now resort to the salmon canneries for 
a living. They build gasoline yachts or 
work for the white people in lumber 
camps, in the mines, or on the railways. 

The 4000 Eskimos who are still left 
on the arctic coast between Alaska and 
Greenland are likely soon to disappear 
—as they have already at the mouth of 
the Mackenzie—from the food deple¬ 
tion of their habitat and the rigor of 
the climate. They will pay the penalty 
for adopting new ways without acquir¬ 
ing the education and sense of provi¬ 
dence which now safeguards their 
tribesmen under Dutch and American 
tutelage in Greenland and Alaska. 

In other words, the Indian is now a 
creature of the past, who can be studied 
mostly in books and museums. But his 
history is indeed a fascinating one. We 
know as yet too little of his remote past, 
though he undoubtedly originated m 



used in summer parades for the benefit of the 
railways. Thus dressed they are said to feel strange 


other parts of the world, thousands of 
years ago. 

What is more familiar and spectacu¬ 
lar is the colonial period of his evolu¬ 
tion; that is, after the white man first 
smoked the peace calumet with him, 
bartered tools and weapons for furs 
with him, and challenged his suprem¬ 
acy over his vast domains. In this period 
of two or three hundred years, the na¬ 
tives underwent radical transformations, 
besides being decimated by disease and 


warfare with Indians and with whites. 

Even ethnologists are apt to forget 
that our modern Indians bear little 
actual resemblance to their pre-Colum¬ 
bian ancestors. Only a vast critical 
knowledge will enable the scholar to 
unravel the ancient native elements 
from such as are secondary, or merely _ 
spurious and imitative. The majority 
of our ethnographers, not to speak of 
the ordinary laymen, have been sadly 
deficient in this respect. It must be 
granted that anthropology as a science 
is still in its infancy. Our museum col¬ 
lections abound with curios sentimen¬ 
tally gathered with little knowledge of 
their age and history. The museum 
monographs, bulky and sometimes pre¬ 
tentious, bewilder the reader. They are 
as a rule aimless and trivial. Much of 
these materials will evei remain of 
little use through the lack of necessary 
context, discrimination, and proper 
understanding. Current misconceptions 
and prejudices, besides, are allowed to 
interfeie with the growth of analytical 
knowledge, or a much- 
needed readjustment of sci¬ 
entific standards both in 
museums and in the field. 

Let me briefly outline 
some problems and indicate 
pitfalls of North American 
ethnology. 

The racial characteristics 
of our aborigines—their 
features, their bodies, their 
aptitudes, their intelligence 
—have, in the last centu¬ 
ries, changed almost be¬ 
yond recognition, when 
they are not wholly a thing 
of the past, as with the Beo- 
thuks of Newfoundland, 
and the Eries and the Neu¬ 
ters of Ontario, now extinct. 
If aboriginal features still 
prevail in many parts, it is 
due to a persistent rever¬ 
sion to racial type. Yet the 
type itself inevitably be¬ 
came modified through 
adulteration. No native at 
the present day can boast in all certi¬ 
tude of an unmixed ancestry. In the 
east he may without knowing it be part 
Indian, Trench, British, Scandinavian, 
Portuguese, Spanish, or Negro. In the 
extreme northwest he may be all of 
these plus Polynesian, Hindoo, Russian, 
Japanese, or Chinese. 

The pre-Columbian races had also 
become mixed among themselves. An 

^Published with permission of the Director, 
National Museum of Canada 



Mask representing white man, 

made by Indians near Alaska 

Algonkin strain characteiizes the re¬ 
mains of the prehistoric Hurons of On¬ 
tario. The broad-faced stocky west coast 
people and the taller, long-headed Atha¬ 
pascans of the interior likewise had 
given rise to a mongrel race at the 
frontiers. There were already elderly 
half-breeds, and what were called “free- 
hunters,” about 1810, when Thompson 
and Ross Cox first explored the Colum¬ 
bia River. Kanakas and Asiatics, along 
with the early mariners, often mingled 
with the Indians; Japanese junks, also, 
are known to have drifted to the coast 
as far as California, with survivors 
aboard, from time immemorial. The 
newcomers in most parts often cohab¬ 
ited with their hosts, whose code of 
sexual intercourse as a rule was by no 
means stringent. 

The aboriginal arts and crafts could 
not withstand the impact of the trade 



John A* Gibson, Canadian Iro- 
qois, last prophet of the Handsome 
Lake religion, founded about 1802 
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Seneca Iroquois of Oklahoma, who live on 
farms and have houses like white peoples’ 


articles of the white man. They be¬ 
longed to the stone age and had small 
chance to hold their own. Not many of 
the primitive artifacts survived long 
after the introduction of metal and 
woollen goods, even when they might 
have been preserved for the benefit of 
the community at large. The fur com¬ 
panies enlisted to their service all the 
Indians from coast to coast and pro¬ 
vided them, at least bi-annually, with 
weapons, utensils, garments, and trink¬ 
ets. The Eskimos were also affected, al¬ 
though not to the same extent as the 
other races, on account of their isola¬ 
tion and the rigors of the arctic winter. 
How overwhelming the transformation 
really was may be realized when we 
review the following aspects of pseudo¬ 
native technology and art: 

T HERE are barely a few traces left 
of the prehistoric costumes and body 
decorations, in either actual or deriva¬ 
tive forms. They were everywhere most 
elementary, except among the Eskimos, 
and soon gave way to other fashions. 
This is borne out by the pictorial rec¬ 
ords of the Indians, such as we find 
in Champlain's “Travels” or in the early 
chronicles by Lafitau and his contem¬ 
poraries. None of the garments which 
we now associate inseparably with our 
Indians were known to their forefathers 
in the beginning. The leggings, the 
uniform-like coat, the pointed hat of the 
Naskopi, the feather bonnet and trailer 
of the prairies, the shoulder band and 
attached leather or cloth bag, the 
blanket—all were introduced by the 
traders and the missionaries or through 
the imitative vanity of a people natu¬ 
rally fond of ornaments. 

Their decorative embroidery, in the 
form of bead, silk, ribbon, moose hair, 
and porcupine quill, is a mere corollary 
of the introduction of die foreign gar¬ 
ments with which they still retain their 
connection. The floral patterns of our 
northern tribes, which are abundantly 
represented in our museum collections, 
belong one and all to the French renais¬ 
sance and peasant art, and were adapted 


at an early date by the In¬ 
dians to suit their fancies. 

The evolution of this spuri¬ 
ous American art can easily 
be traced through all its 
stages. Sewing and embroid¬ 
ery, as well as other domestic 
arts, were taught systematic¬ 
ally to Indian girls of Algon- 
kin and Iroquois extraction 
by the nuns in the ancient 
colonial missions and schools. 
Besides, the school of art 
founded in 1672 by Mgr. de 
Laval at Cap Tourmente, 
New France, for the require¬ 
ments of education and wor¬ 
ship, so firmly established the 
renaissance architectural dec¬ 
oration in the colony that it has con¬ 
tinued unimpaired almost to the present 
day in much of French America, from 
the Saint Lawrence to Louisiana. The 
floral art of the Indians, interesting in 
itself, is merely its collateral develop¬ 
ment. In such published compilations 



Indian cradle board, as used among 
the Iroquois until 50 years ago. 
Floral designs are of French origin 

as Speck’s “Double-curve Motive,” pos¬ 
sibly not a single design can be traced 
back to prehistory. They were derived 
from the designs and ornaments of the 
Francis I period as transplanted to 
Canada. 

The horse was first introduced in 
Mexico by the Spanish. So useful was 
it that it soon revolutionized native life, 
particularly in the desert and on the 
prairies. The nomads endeavored every¬ 
where to acquire it by every means at 
their disposal, fair or foul. They became 
professed horse raiders and thieves. 
Herds of horses soon traveled north¬ 
ward. When the overland explorers 
reached the prairies and the foothills, 
before the cduqitest, the Indians already 


owned “cayuses,” used the tiavoy, and 
their culture as a result had been rad¬ 
ically transfoimed. The Hispano-Mex- 
lcan decorative patterns, angular or 
geometric, with diamonds, swasticas, 
and hour-glasses, had followed in the 
trail. The altars and katchmas of the 
Pueblos bear such a striking resem¬ 
blance to similar Spanish features that 
they are not likely to have originated 
independently. 

E LM splint basketry is one of the 
outstanding manual arts of our 
Indian icserves throughout the eastern 
woodlands The white people have for 
a long time bought their baskets from 
their nearest Indian neighbors. Yet, ex¬ 
perts are coming to the conclusion that 
it is a pseudo-American art, denved 
particularly from the Fiench settlers. 
The Iroquois hominee sieve is the only 
exception still held in doubt. 

Modern devices likewise displaced 
archaic contrivances oi enlarged them 
almost beyond recognition, under the 
impetus given by the white man. For 
example, the pack straps, sashes, and 
garters braided or woven on small porta¬ 
ble looms and existing almost every¬ 
where on the continent; the pipe-toma¬ 
hawk, an accessory to tieaty-making; 
the wampum belt as it became known 
in colonial diplomacy—the wampum 
here differing materially from the ar¬ 
cheological conch head; the voyageui 
type of birch-bark canoe that spread 
from the Algonkins to the far north¬ 
west ; the silverwork, and the wood 
caiving with gouge and the crooked 
knife. 

The totem poles of the northwest 
coast have usually been mistaken for an 
unadulterated form of native symbolism 
and decoration. While the local incep¬ 
tion of this art cannot be questioned, 
one may be surprised to learn that as 
late as the year 1800 there may not as 
yet have been any real totem poles. 



A real American farmer. This is 
an Indian, but who would know it? 















Fiddling on Aluminum 


T HE sweet, poignant, at times almost human voice of the violin has 
earned for it a unique place m the music world. It carries the lead 
role m the symphony, yet it is perfectly at home in the pulsating 
rhythm of the modern dance orchestra. It is heaid in all lands. It stirs the 
blood of black-eyed senoritas, quickens the jigs of red-headed sons of Erin, 
enraptures the hearts of stalwazt youths of “das Vaterland.” 

From the beginning, wood has been the accepted material for violin 
manufacture, but the possibility of using aluminum for stringed instruments 
was suggested a number of years ago. The metal seemed well adapted to 
the manufacture of instruments of this nature because of its lightness and 
strength, its smoothness of texture, and its unusual working qualities 
Prominent musicians became interested in the subject, among them 
Joseph Maddy, nationally known music supervisor and director of the 
National High School orchestra. It was decided to put the idea into practice 
and a trial order of aluminum bass viols was fabricated under the super¬ 
vision of technical experts of the Aluminum Company of America. Light 
alloys were utilized for every part except the fingerboard, bridge, and a 
few minor accessories. 

These early efforts seemed promising and plans were made for carrying the 
idea a step further, to the creation of an aluminum violin. Noted acousticians 
were called in; artists and artificers were summoned. They met and talked 
it over. “An aluminum violin? Shades of Stradivari! What next 9 ” 



The aluminum violin is made up chiefly 
of stampings. The press heads panels 



Filing and otherwise smoothing the panels in order to re¬ 
move dead metal accumulated during welding process 


Jointing by welding insures great strength and gives im¬ 
proved tone as well. Special clamps hold the parts together 




Final assembly of the parts includ¬ 
ing the fingerboard and bridge 


A trial violin was fashioned and ex¬ 
amined by experts. Good? Yes, but not 
quite good enough. Changes were sug¬ 
gested; other models were made, pat¬ 
terned after the instruments of the old 
masters. Finally a violin was produced 
which was deemed fit for a final test. 
More musicians were summoned, artists 
accustomed to wood violins through 
years of experience. They handled the 
aluminum violin, played on it, and were 
amazed. Indeed, it was a sensation and 
worthy of the musician’s consideration. 

The process of making an aluminum 
violin is an interesting one. The instru¬ 
ment is constructed rigidly, welded at 
the joints so that the entire ensemble 
is a single unit. The back and front 
panels are stamped from light, strong 
aluminum alloy sheet, as are the neck 
and key sections. The scroll is composed 


of two thin die castings of aluminum, 
welded to an extension of the stamped 
key section. Every part is finished to 
extremely accurate tolerances, as the 
slightest misadj ustment might easily 
result in a serious impairment of tone. 

The finishing of a violin is an im¬ 
portant step. Aluminum violins are 
grained to resemble wood instruments, 
with a base protection of successive 
layers of enamel sprayed on and baked 
in ovens at high temperatures. These 
are followed by three coats of varnish 
which are baked also to secure the 
necessary hardness. The graining, just 
before the varnishing, is accomplished, 
for the top, by means of transfer from 
a spruce board. The bottom panel and 
sides are hand grained. A rub with 
pumice, followed by an oil polish, con¬ 
stitutes the final step. 
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The snow-surveyor with his instruments in their 
housings on the summit of Mt. Rose, in Nevada 


The Snow-Surveyor 
of the Sierras* 

By SWIFT PAINE 

He developed his accurate which he was able to obtain samples 
method of snow surveying as of the snow. These he carefully weighed 
a hobby, but its development to determine its density and watei con- 
has almost crowded out his tent. Over and over he did this, m dense 
vocation. Short, perpetually forests, beside windlneaks oi twisted 
brown, with mild eyes and a Alpine white pines, on lough masses 
manner unfailingly benign, of broken locks. People called him 
he is an utterly indefatigable fussy, but he knew what he wanted, 
mountaineer. When he went He wanted to know how much snow the 
in midwinter on an expedi- mountains contain in any given winter, 
tion to Greenland, he main- Now his method is suppoited by the 
tained his meteorological ob- legislatures of Nevada and California, 
servations on an ice-cap at and by the producers of electiic power 
three-hour intervals day and on the Pacific Coast. It has also been 
night. But that is another adopted in other places, notably in 
story. Utah and in Alberta, Canada. Each 


D R. J. E. Church, Jr., professor of 
Latin and Greek at the University 
of Nevada, surveys and samples 
mountain snow. Why? To determine 
the relation between snow and water 
supply for irrigation and power, and 
especially the relation between forests 
and conservation of this snow supply. 


He began his work in the 
Sierra Nevada Mountains near Reno, 
measuring great typical stretches of 
snow, particularly on the slopes of 
Mount Rose, northeast of Lake Tahoe. 
Many times each winter he measured 
the depth of these snow stretches at 
fixed points, a hundred feet apart. He 
developed a hollow steel cylinder with 


spring he and those using his method 
can accuiately loiecast how much water 
will be available in the xivets duting 
the summer. 

In all of his snow suxveying Dr* 
Chmch keeps a careful record, and his 
data on the conservation of snow by the 
forests are especially inleiesting. 



Last stages of pitted mow, as Dr* Church, the snow-surveyor, measured it 


M UCH timber in the region about 
Mount Rose was ruthlessly cut 
down about 65 yeais ago for the great 
silver mines of Virginia City and Gold 
Hill. On these semi-arid slopes the snow 
surveyor made some interesting dis¬ 
coveries. At an elevation of 5500 feet 
he found that a reforested area thickly 
covered with young pines had in Marcli 
of one year 13 inches of snow. This he 
determined as ecju ivalent to five inches 
of water. A deforested area dotted with 
manzanita and snow bush at the same 
altitude had five inches of snow, which 
would mean two inches of water. At the 
same elevation a typical sagebrush area 
had only one and one half inches of 
snow, which would mean only one half 
inch of water. 

Thus the reforested area conserved 
more than twice as much snow and 
water as that which had been deforest¬ 
ed, and nine times as much as that 
covered with sagebrush. 

His measurements in April at an ele¬ 
vation of from 9000 to 10,000 feet were 
just as striking. He also found that in 
the month of March a forested slope, 
though it gained little in actual depth 
of snow, kept its increase so packed 
down that the gain in water content was 

* Courtesy of American Forests 
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Dr. Church surveying snow in Greenland in mid-winter 


nearly 50 percent greater than that on 
a slope without trees. 

Dr. Church has made innumerable 
measurements of snow in different 
kinds of forests. An open forest of pme 
and cedar, he found, which had in Jan¬ 
uary 47 inches of snow, had by the end 
of April only one half inch. A dense fir 
forest had 40 inches on the earlier date 
and two inches on the later. A fir for¬ 
est, dense, but full of glades, had 50 
inches on the earlier date and eight 
inches on the later. Thus glades greatly 
increase the snow-gathering capacity of 
a forest. 

In one sense, Dr. Church found that 
dense forests are wasters of snow; but 
even they conserve far more than they 
waste, in compaiison with areas barren 
of forests. A sturdy growth of new trees 
can conserve almost as much snow as 
virgin forest without glades. The best 
types of trees for the conservation of 
snow, said Dr. Church, are those which 
are sufficiently separated to let the snow 
reach the ground and yet protect it from 
the sun and wind. A line of trees which 
forms a break against the wind can con¬ 
serve a good deal of snow that lies in 
the open, he found. 

A MAN so gentle and yet so persis¬ 
tent as Dr. Church has naturally 
made enemies. What could a professor 
of Greek know about water 9 Seasoned 
ranchers and woodsmen laughed at him 
at first. On the veiy top of Mount Rose 
he built a shelter tight as a ship’s cabin 
and filled and surrounded it with an 
extraordinary collection of apparatus, 
much of which he later discarded. At 
one high windy mountain pass he put 
up a shelter like a sentry box, to stand 
in while he recorded his data in books 
and on papers which otherwise might 
have blown away. It was a hard day’s 
work to get that sentry box up to the 
9000-foot pass. 

Gradually Dr. Church interested 
many in his snow-surveying—a rancher 
at a foot of a mountain, a caretaker at 
a summer resort on Lake Tahoe, a 
dam-keeper at the Blue Lakes. Bob 
Watson, one of the most famous guides 
In the Sierras, has become his staunch 
friend. In some he aroused enough en¬ 
thusiasm so they would take measure¬ 
ments for him. 

At first the money available for his 
work was pitifully small. He was forced 
to spend much of his own salary as pro¬ 
fessor of Greek. But every winter he is 
found dashing off to Mount Rose, Web¬ 
ber Lake, Ward Creek, Bridgeport, any¬ 
where in the Sierras within a hundred 
miles of Reno. Botanists use his cabins 
in summer as centers from which to 
collect specimens. Geologists use them 
for the study of rocks. 

Always he is generous in sharing his 
experience. Time after time I have gone 
to him for equipment and advice for 


pleasure excursions into the Sierras. 
With the utmost thoroughness he tells 
me everything necessary for me to know, 
gives me the keys to his huts, urges me 
to make free use of his provisions. 

In the last few years, as a result of 
his Sierra Nevada success, he has been 
asked by the University of Michigan to 
go on two expeditions to Greenland. 
Naturally he has come back with more 


knowledge of winds and snow and ice 
than ever. Yet the region that is espe¬ 
cially his is that around Lake Tahoe m 
both California and Nevada. 

Molecules smooth out steep hills 
foi your motor car. How and ivhy 
will be told in an article scheduled for 
publication in our next number. 



Weighing snow to determine its density and water content 






I NVENTION as a profession 
—*practiced by a small group 
—is not new. The idea of teach¬ 
ing it in colleges and universi¬ 
ties, however, has never been 
more than a hazy idea in the 
minds of a few. Therefore 
there may be some differences 
of opinion regarding the points 
brought out in the accompany¬ 
ing article, especially in view of 
the tremendous growth in re¬ 
cent years of industrial and en¬ 
gineering research laboratories. 
We offer the article, however, 
for the original thought it con¬ 
tains; it rests on its own merits. 
We should like to make one 
suggestion: where the author 
uses the expression "basic in¬ 
vention,” the term "pioneer 
invention” might be more ap¬ 
propriate since there can be no 
hard and fast definition of the 
former .—The Editor, 


Invention— 

A Coming Profession 

By H. OLKEN 

than-air craft possible. Each principle Most scientific education, paiticular- 
is taken apart by itself (angle of lift, ly in engineering, is today almost en- 
angle of incidence, and so forth), pro- tirely a matter ol training in analysis, 
portioned to suit the specification re- In fact, emphasis on mental capacity 
quirements, and then all the diffeient for analysis has grown almost to be an 
elements, each properly proportioned, obsession in scientific and engineering 
are grouped together to comprise the cncles—so much so that, in the selection 
complete design. This is engineering. of technically trained employees, “pow- 
But suppose that only the conven- ei of analysis” stands almost as the 
tional type of airplane is known to the all-important criterion on many an em* 
designing engineer and he is required ploymenl application blank. 


I NVENTION is regarded the world 
over as a matter of genius—a rare, 
mysterious ability to create. Such is 
not the case; invention is not a rare 
and mysterious faculty present 
only in geniuses, but a faculty 
which all intelligent persons /J§| 
possess. In most people this | 
faculty is so weak that it can- , 
not excite itself into activity, f/jjf 
and without activity it under- 
goes no development. Even if ,‘jsm 
most of us have a faculty for W3‘ 
invention, it is left in such an 
apathetic state that we are 
entirely unconscious of its 
presence. By mental priming, 
however, many an inert inven- &l 
tive faculty can be stirred into jra 
action and, once started under fejf 
way, can readily develop, with J||I 
exercise, into a very con- 
siderable talent. Such mental ; 

priming to awaken inventive A ? 

faculties might occur by acci- ! 
dent, hut it can be provided by LiVi. 
proper education. C The 

There is an urgent need in E( j is 
modern industry for an abun- ^ 
dant, constant, and dependable supply 
of inventions. In other words, modern 
industry demands the services of an 
inventing profession. Engineers are 
equipped with technical abilities, and 
their services being a glut on the mar¬ 
ket^ at present, engineers are the most 
logical “raw material” out of which to 
create this new profession of inventing. 

What is signified by the terms “en¬ 
gineering” and “invention”? Suppose, 
for example, a conventional airplane is 
to be designed to meet a specified rating 
for speed, rate of climb, ceiling, and so 
forth. The engineer will analyze the 
group of physical principles which, 
in combination, make flight in heavier- 


to design a new type ol airplane—a Hus view—that engineering involves 

type which rises vertically. The known mainly a mental process of analysis 
combination of physical principles whereas invention calls for the opposite 
which produces the conventional soar- mental piocess of synthesis—is a very 
ing flight will not do. His problem now simple one. But when one follows it 

oul to its logical implications, 
the conclusions reached show 
a surprisingly gioat need fot 
leaching invention to engi- 



Copjrtglit T A E Inc 

The late dean of all professional inventors, Thomas A. 
Edison, perfected many extremely important inventions 

ipply is to provide a new combination of the swit 

idem principles of physics which will effect of 1 

>f an vertical flight. This is a problem of wer< 

are invention. t fiis 

and The first problem is solved by a men- unti 
mar- tal process of analysis, of taking a vent 

most combination of principles apart. But higt 

ch to the latter problem must be solved by a qual 

iting. process of mental synthesis. Engineer- was 

en- ing is a mental function in which the A 

pose, mind operates to break down a com- in 1 

me Is bination of scientific principles into galo 

ating its elements, whereas, in invention, the engi 

ud so mind functions to combine elementary the 

* principles of science into a desired pur] 

r hicn, combination. They are opposite proc- the 
ivier- esses of the mind. vent 


/CONSIDER, fox example, 
the most fertile field fox 
invention of all branches 
of engineering—the electrical. 
There the basic inventions- - 
induction motor, two-phase to 
three-phase transformer, poly¬ 
phase power generation and 
utilization schemes, the three- 
wire distribution system, and 
many others—were produced 
by the pioneers in the field, 
Edison, Tesla, Elihu Thomson, 
and their contemporaries of a 
generation and more ago. 
Since then, one of the most 
is A. challenging problems con- 

tions fronting electrical engineers 

has been that of creating a 
switch which could intenupt currents 
of high power at high voltage. There 
were hundreds of patents granted on 
this subject for a generation, but not 
until a few years ago was a basic in¬ 
vention produced, which provided a 
high-power current breaker really ade¬ 
quate to power needs. The first of these 
was the “Deion” breaker. 

An even more striking example exists 
in the field of illumination. Patents 
galore have been granted to electrical 
engineers for detail improvements in 
the two basic inventions for lighting 
purposes—the incandescent lamp and 
the arc light, both of which were in¬ 
vented more than 50 years ago. Since 
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then there has been an urgent 
need for a light with all the 
colorfulness of the arc, the 
simplicity of the incandescent 
lamp, and of vastly greater 
efficiency than either the arc 
or the bulb. For years, hosts 
of engineers have been work¬ 
ing on this problem. True, 
they have brought out a great 
number of special and novel 
types of light sources, but the 
universal electric illuminant is 
only now being approached, in 
the form of a recent sodium 
lamp. Yet even this lamp, 
which is all that the many 
great engineering staffs can 
show for years of work and 
fortunes spent in “research.” 
though five times more effi¬ 
cient than the incandescent 
lamp, is still a far cry from the basic 
invention called for. 

We come then to the realization that 
the engineering education of today 
tends to stifle what little inventive fac¬ 
ulty the engineer would ordinarily de¬ 
velop. And this realization comes from 
the simple view of engineering and in¬ 
vention as the two opposite mental 
functions of analysis and synthesis. But 
this view leads also to another broad 
and equally disturbing realization: 

I F one considers the course of indus¬ 
trial development in the three de¬ 
cades preceding 1930, it is surprising 
how lop-sided this development has 
been, from the point of technological 
progress. Units of machinery, process¬ 
ing units, and plant units have grown 
bigger, faster, more powerful, by leaps 
and bounds. Electrical generators, for 
example, grew from units of a few kva 
output to immense turbo-generators of 
around 150.000 kva canacitv. Process- 


Reginald A. Fessenden, deceased, who 
was noted for many important inventions 
utilizing electricity, sound waves, and 
radio phenomena. Below is shown a sub¬ 
marine using his oscillator, perfected dur¬ 
ing the war, which indicates nearness of 
ships which might send it to the bottom 


ing equipment for oil refining 
developed into colossal units, 
and plants to turn out auto¬ 
mobiles and similar machinery 
grew to tremendous size. This 
was progress in engineering— 
the design, in ever greater 
units, of inventions already 
known. But progress in inven¬ 
tion was negligible in com¬ 
parison; only a few basic 
inventions that created new 
industries were produced, prin¬ 
cipally the talkie, the vacuum 
tube, and the photo-electric 
cell. Technical progress was 
enormous, but mostly on one 
side, the side of engineering. 

“Well,” one might say, 
“what of it?” Progress in in¬ 
dustry is a beneficial trend 
for the human race even if 
it be lop-sided progress. A little close 
scrutiny, however, shows that lop-sided 
progress in industry is like lop-sided 
travel in a vehicle—very likely to be 
upsetting and quite disastrous. 


Less figuratively speaking, industry 
has recently advanced by pushing to 
the limit development and exploitation 
of existing inventions. But had there 
been a good deal more of invention; 
had engineers been as good designers 
of new products and new processes as 
they were good computers of larger 
and larger units, then small production 
of new products would have offered 
just as profitable industrial opportuni¬ 
ties as mass production of standard 
items. Then would the progress of in¬ 
dustry have been more balanced and 
the depression less severe. 1 Excessive 

1 Th.ere may be an objection here that the pop¬ 
ulation cannot adapt itself to inventions com¬ 
ing too rapidly, one upon another. This arises 
from a common notion of what inventions are 
in prospect. Television, for instance, has been 
prophesied to the public for a long time, and, 
of course, television would affect prevalent 
modes of living appreciably and directly. But 
there are vast fields for industrial invention 
that but faintly touch on the average man’s 
life, and these fields are just opening up. Practi¬ 
cally all the industrial processes used today 
are refined hang-overs of a pre-scientific age. 
Cloth, for example, goes through practically 



Copyright Undeiwood and Underwood 

Another professional inventor: the late Emile Berliner, whose inventive genius 
produced important developments in "talking machines” and the telephone 
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cultivation of analytical faculties by the 
modern process of technical education, 
with its consequent withering of in¬ 
ventive faculties, is therefore as much 
as anything else the cause of the pies- 
ent ‘‘upset” condition of industry. 

The prevailing process of technical 
education should be changed so that 
inherent inventive faculties will be per- 



Copjriaht Ue ForiM iliidiu Company 

Dr. Lee De Forest who is often term¬ 
ed creator of radio broadcasting 


mitted to grow Invention, therefore, 
is a vital subject in the curriculum. 

Nor does the matter rest here. Besides 
putting invention on the engineering 
curriculum to insuie stable progress of 
industry in the future, it is most im¬ 
portant that new products, new proc¬ 
esses, be created now. Overbuilt plant 
capacities, Idle engineeis, must be pro¬ 
ductively employed as soon as possible. 
It is most urgent that a body of engi¬ 
neers be transformed mto capable prac¬ 
titioners of invention—the nucleus of a 
new profession. 

In general, a line of occupation 
grows into a subject of professional- 
school instruction somewhat like this: 
First some outstanding geniuses estab¬ 
lish, through their achievements, a 
background of practice in an art. Work¬ 
ing from there on, with capacities cul¬ 
tivated by the influence or example of 
these greater men, lesser geniuses 
contribute to the art and advance it 
beyond where the greater ones left off. 
This process continues until sufficient 
background In the art is established, 
and a sufficient number of persons are 
engaged in the practice of it to make 
it a profession. 


the same process m manufacture as it did 
200 years ago, steel-makmg has not changed 
since Bessemer’s day; and so on all through 
industry there are myriad needs for new prod¬ 
ucts and new processes which will advance in¬ 
dustry without even slightly disturbing the 
present ways of life. Cellophane, for example, 
created a new industry and changed many 
others—yet it has not disturbed, but helped, 
the average man’s daily life! 


E LECTRICAL engineering affords a 
very good example of this course 
of development. Outstanding pioneeis 
such as Edison, Sprague, Thomson, 
Kennelly, Lamme, and Stemmetz estab¬ 
lished a body of pi act ice which was 
broadened and deepened by later prac- 
titioneis of the art. 

In the ait of invention, we aie fairly 
well ovei the stage of basic achieve¬ 
ments attained by men of outstanding 
inventive ability such as Edison, Tesla, 
Fessenden, Sprague, Elihu Thomson, 
De Foiest, and others There are now 
a considerable number of their succes¬ 
sors, men most often recognized by their 
large number of patents, who make a 
legular practice of invention. And woik- 
mg practically in apprenticeship to 
these practitioners of invention are 
groups of young men who may be 
termed, in the not too distant future, 
“the first members of the inventing pro¬ 
fession.” It may therefore now be safely 
presumed that the time has come when 
a sufficiently large body of practice in 
invention has been established, and 
there aie a large enough number of 
piactitioners in the art so that, by close 
study of the art under guidance of one 
skilled in it, students of technology can 
become quite capable at invention— 
even those endowed with only average 
inventive faculties. 

“jOLOSE study of the ait” boils down 
vJ to these two things: First it means 
cultivating “invention consciousness,” a 
habit of regarding critically each prod¬ 
uct, each process, and questioning it 
thusly: This method or device is a com¬ 
bination of scientific principles but is 
it the best combination for the purpose? 
Will a changed or a different com¬ 
bination be better? Secondly, it means 
practice in digging up an element io 
suit a required combination of prin¬ 
ciples, also training in working out a 
method of combination when a group 
of principles is given. 

An attempt at teaching invention 
along these lines has been made by the 
author in an informal course of lec¬ 
tures to a small group of graduate en¬ 
gineers. This led to realization that the 
following aie the two cardinal factors 
in teaching invention: 

In the first place, to confront the 
student with an actual problem of in¬ 
dustry is the most exciting possible 
stimulus to his inventive faculties. Con¬ 
sequently, the course should be based 
on co-operation with industry wherever 
possible. A very good arrangement to 
effect this would be to give the course 
on a regular graduate basis, as a co¬ 
operative course in a research institute 
supported by industrial fellowships, hut 
under supervision of the graduate de¬ 
partment of the engineering school or 
university. At least one such research 
institute has already been established. 


It was the aim of Dr. Duncan, in found¬ 
ing the Mellon Institute, to develop m 
chemists “cieative mental powers” or, 
as it is called here, “the mental faculty 
of synthesis,” by graduate woik in co¬ 
operation with industry. More similar 
research institutes in the other blanches 
of technology, in mechanical and elec- 
tucal engmeeung, radio, and paiticular- 
ly for the general field of physics, are 
urgently needed and their cieat ion 
would piomole education in invention 

The second caidinal factoi in teach¬ 
ing invention, and the one most woith 
keeping in mind, is this: The hulk of 
work in studying as in piactieing inven¬ 
tion is binary woik, i at her than labora¬ 
tory woik. To be adept at forming 
combinations of scientific principles 
calls foi ability to dig through the 
woild’s technical liteiatuie and find 
just the principle required to effect a 
desiied combination, oi to find just the 
combination that will fit together an 
available group of principles This 
means long piactice in hunting ideas, 
or methods of using ideas, where both 
are stoied abundantly—-in libraries. 
This fact should facilitate the teach¬ 
ing of invention. Lilnary facilities are 
generally very good throughout the 
country so there is not so much diffi¬ 
culty in providing facilities lor instruc¬ 
tion as when laboratories are. a primary 
consideration. 

The entire discussion might well he 
concluded with this brief summary: 



C. Francis Jenkins, a pioneer in the 
development of the motion picture 


Invention is not a rare and mysterious 
power, but the converse process to men¬ 
tal analysis, lienee it is a faculty com¬ 
mon to all, and can be developed, by 
education, to considerable power. Con¬ 
sequently, it is but a matter of time 
before training in the art of invention 
becomes general. And the day is there¬ 
fore near when the new profession of 
inventing will arise to join engineering 
in making science an even greater boon 
to industry than ever. 


The Kukulograph 

By THE REV. M. J. HOFERER, S. J. 


C OMPOUND-harmonic-motion fig* 

ures and designs of innumerable 
forms and varieties suitable for 
paint and crayon work, or to serve as 
patterns for fancy needle work, may be 
simply produced by means of the 
Kukulograph designed by the writer. 
The device also has possibilities as a 
children’s toy. 

The name means ‘“circle-circle-writ¬ 
er,” and is appropriate because it is by 
means of disks moved around and 
around within circular guides that a 
great variety of figures and designs are 
produced. Short leads of different 
colors, inserted on the under sides of 
the disks do the writing. 

The origin of the Kukulograph dates 
back more than 30 years to the time 
when the writer constructed his quad- 
ruplex-compound-harmonic-motion pen¬ 
dulum which was described in 
Scientific American for April 1, 1899 
This device consisted of four heavy 
pendulums suspended from the four 
sides of a table, two of them moving a 
blackened glass plate, and the othei 
two a needle that traced the resultant 
of the lour motions upon the plate. The 
whole performance was, at the same 
time, projected upon a large screen. 

A YEAR later, the Rev. Marc Des- 
chevrens, in France, invented the 
Camphylograph, an apparatus produc¬ 
ing the same figures by means of a se¬ 
ries of cog-wheels. In this device, a fifth 
motion was added by having a revolving 
plate that multiplied and beautified the 
resultant figures indefinitely. A descrip¬ 
tion appeared in the Scientific American 
Supplement for December 15, 1900. 

Another, and far more complicated 
machine, was devised by the Rev. 
W. F. Riggs, at Creighton University, 
Omaha, and was described in the 
Supplement for February 9 and 16, 
1918. In this formidable machine was 
a multitude of cog-wheels, pulleys, belts, 
and cylinders, all set in motion by an 





The parts of a Kukulograph, show¬ 
ing one of the large boards with 
three guide rings inserted. Below 
are the disks, spindle, and leads 

electric motor. Of course, the figures 
which could be produced by this de¬ 
vice runs into thousands and even mil¬ 
lions. 

Contrasted with these complicated in¬ 
struments is the simplicity of the Ku¬ 
kulograph. A circular hole is cut in the 
center of a piece of half-inch fiber 
board about a foot square, and two or 
more concentric rings of the same ma¬ 
terial are cut to fit exactly within this 
hole. The inner edges of the rings, or 
the hole in the board, serve as guides 
within which is to be run the drawing 
disks. These disks may be of various 
diameters, but all sizes are provided 
with center holes which serve as bear¬ 
ings to hold the handle by which the 
disks are moved. In the under sides of 
the drawing disks are other holes, 
spaced at different distances from the 
center, in which are to be inserted one 
or more leads. These leads trace the 


figures, and upon the placement of them 
depends the final result. 

The number and variety of figures 
that may be drawn is almost beyond 
reckoning, depending on the ratio be¬ 
tween the diameters of the disk and 
guide, and also on the distance of the 
lead or leads from the center. If the 
lead is inserted in the exact center of 
the disk, the figure will always be a 
circle. If the diameters are in the ratio 
of 1:2, the resultant will be a straight 
line, when the lead is near the circum¬ 
ference of the disk. Ellipses of different 
shapes will be produced for different 
positions of the lead nearer the center. 
When the ratios are 1:3 or 2:3, the fig¬ 
ures will be triangles of different shapes. 
Ratios of 1:4- and 3:4 will produce 
squares; 1:5 and 4:5, pentagons; 2:5 
and 3*5, five-pointed stars; and so on. 

T HE operation of the Kukulograph 
is as follows: The drawing disk is 
selected and the desired leads are in¬ 
serted. The large board, with or with¬ 
out one or more of the rings, is held 
with one hand on a sheet of paper or 
cardboard. The disk, with spindle in¬ 
serted, is placed within the guide. Then 
the operator, pressing inward and down¬ 
ward with the spindle, forces the disk to 
follow the inner edge of the guide and 
at the same time rotate around the 
spindle. The simple rotary motions are 
continued until the desired design is 
completed. 

Aside from applications in art and 
industry where designs are an essen¬ 
tial part of the work, the Kukulograph 
has possible applications in schools. 
The teacher of a drawing class, with a 
Kukulograph available, might easily 
prepare a set of papers containing the 
same design, and distribute them among 
the pupils for a competitive test in the 
artistic combination of colors. The fig¬ 
ures reproduced on this page give some 
faint idea of the work that can be done 
with this simple device. 




described above 


designs produced with the aid of 


the simple device illustrated and 
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Leather Power-Belts Regain Favor 

By I. R. HOPKINS 




is called a belting bull. Great caie is 
taken daring the tanning process to 
maintain the surface of the leather, as 
the gram 01 hair side has the ability to 
grip a pulley as will no othei material. 


A typical modem application of motorized group drive with leather belting. 
The motor is mounted on a pivoted base, insuring uniform tension on the belt 


T ransmission of power by ime 

shafts and leather belting was the 
usual method of driving machinery 
before the advent of electricity on a 
commercial scale made the electric 
motor practicable. Then, for a time, the 
power belt was somewhat eclipsed by 
the individual motor drive in which the 
electric motor was built into, or 
placed beside, the machine to be 
driven. This method of driving 
machinery to some extent re¬ 
placed the line shaft and belt, 
but it was soon found that com¬ 
paratively large electric motors, 
driving line shafts as did the 
steam plants of earlier times, 
have strong claims for being the 
most economical method of mo¬ 
torizing machinery. Thus, a sin¬ 
gle large motor may be employ¬ 
ed to drive a group of machines 
through a modern ball- or roller¬ 
bearing line shaft, using a 
leather belt to transmit the pow¬ 
er from the motor to the shaft, and also 
from the shaft to the individual ma¬ 
chines. A new pivoted motor base makes 
an installation of this type still more 
efficient. 

The longevity of belts is an interest¬ 
ing subject. In 1876 there were exhibited 
at the Centennial Exposition three belts 
.0' fakes' 1 176 feet long, and ; 

1130 pounds each. In 1925 
having 

/ hftb '10 1 5© > in 1 


a paper null at Wilmington, Delaware. 
Many a leather belt has outlasted the 
machine it drove. The average life of a 
leather belt is estimated to be not less 
than eleven years. 

Today’s manufacture of leather belt¬ 
ing is standardized and highly develop¬ 
ed. The law material is heavy steer 


Upper part of steer hide is used for 
belting; remainder is destined for 
shoe leather and leather specialties 

hides. Over 90 percent of all steer hides 
are tanned and used for sole leather but 
the finest hides, free from blemishes, 
arp used for leather belting, for the 
strongest and toughest leather is re¬ 
quired. The tanning has the same end 
in view. Only about 26. percent of the 
entire hide is used in the manufacture 
of belting. After the hide i$ tanned it 


W HEN the actual manufacture be¬ 
gins, the shoulder is cut off and the 
belting butt now becomes a “butt bend.” 
The piece of leather is thoroughly 
washed and scoured to remove tanning 
materials or foreign substances, for if 
dirt or foxeign matter should remain in 
the leathei it would cut the fibers of 
the belt and shorten its life. Next the 
wet leather is wrung through great 
wiingers and while still damp it goes 
to the fleshing machine where all fats 
and fleshy particles are removed. The 
suiface of the hide is then rubbed with 
cod oil, and the hide is sent to a drying 
room. While still warm and dry, with 
the pores of the leathei all open, the 
cuirying or lubricating materials arc 
nibbed into the leather. This currying 
mixture is hot and penetrates through 
the leather, thus lubricating the indi¬ 
vidual fibers. After the currying, the 
butt bends are stretched in frames and 
the temporary and permanent stretch 
of the leathei is tested. This stretching 
is very important because, not only are 
no two hides alike as to stretch, but not 
all parts of any one hide are 
alike before stretching. 

The leather now comes to the 
belt shop where it is made into 
single, double, and three-ply 
belts. The leather is graded 
and cut into strips of usable 
widths. The center part of each 
butt furnishes the finest leath¬ 
er and becomes material for the best 
belts. The best half of the “side stock” 
leather is also used for belting, and the 
rest is destined for use in making 
leather specialties. Under light loads a 
single belt gives sufficient adhesion but 
under heavy loads a double belt has 
proved to be more satisfactory. A belt 
of single thickness will withstand a 
stress of 700 pounds per inch of width, 
while double and triple belts give cor¬ 
responding values of 1400 and 2100 
pounds respectively. 

In the manufacture of belts, the ends 
of each strip are scarfed to a pointed 
edge, then feather-edged and the laps 
roughed by a rapidly revolving wire 
brush. This lifts up the ends of the 
fibers in the parts to be joined with 
cement so that they are firmly embedded 
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in the cement. Belt men then match up 
the leather into rolls of finished belting, 
without actually gluing it together. 

We now come to a radical change 
made recently. In the old method, the 
scarfed leather was given to belt men 
who took it to their belt press, matched 
their leather, fitted it together to uni¬ 
form thickness, and each belt was actu¬ 
ally built separately. In the new process, 
as carried on in the plant of the Chicago 
Belting Company, Chicago, Illinois, the 
single belts are kept by themselves, the 
leather for each roll is laid out and 
matched to make an even, uniform roll, 
and the pointed ends are touched up by 
hand. The different pieces are then 
numbered consecutively and go to the 
belt piessman. 


the leather for double belting was 
scraped by hand and then roughed with 
a roughing tool. In the new process this 
single hand operation is replaced by 
13 machines that do the same job with 
a degree of uniformity not possible by 
the old method. About 10 percent more 
of the strength of the leather is also 
retained that used to be scraped away 
by hand. 

The cement on the tension cement¬ 
ing machine is the new type of roll 
cement and passes through its solvent 
at a uniform speed, entering between 
the two plies of leather under tension. 
The finished double belt is then rolled 
up under tension and dried and season¬ 
ed, still under tension, being held in 
place by about 60 feet of old belting 


which is wrapped around the new roll. 

The new cement is waterproof, resists 
the action of mineral oil, causes the belt 
to have less stretch and is more pliable. 
In both methods the trimming and fin¬ 
ishing are the same and the finished 
rolls then go to the stockroom to await 
shipment to the ultimate consumer. 

One of the objections to leather belt 
transmission on any type of drive, either 
between long centers or short centers, 
has been that, together with its desirable 
elasticity, there has been some perman¬ 
ent stretch which has required incon¬ 
venient “take-ups” involving consider¬ 
able loss of time. With this new process 
of producing belts, however, the per¬ 
centage of permanent stretch has been 
greatly reduced. 


I N the old method the hand cement¬ 
ing was of two kinds, one cement 
being called hot cement, made of animal 
materials; the other a celluloid, water¬ 
proof cement cut w r ith acetone. This was 
applied cold and in two coats, the first 
left to dry a half hour or less and then 
the second applied. Sometimes this cel¬ 
luloid came in sheets which were dipped 
in solvent and laid on the parts to be 
cemented. 

In the new process, roll cement re¬ 
places the sheet celluloid cement. All 
of the loll cement is of the same cali¬ 
pered thickness, a few thousands of an 
inch thick. It is dipped into its solvent 
*JUy automatic machines which keep it 
there an exact number of seconds, and 
is then placed on the single belt laps. 
These laps go into an automatically 
controlled belt press so that the number 
of seconds each lap is in the press is 
always exactly the same. These new belt 
presses are hydraulic and they are 
equipped with a device for automatical¬ 
ly rolling up the belting as it is made. 
After the belts come from the press the 
laps are inspected; then the belt is 
trimmed and stamped with an arrow 
showing the purchaser in which direc¬ 
tion he must lun the belt. 

I N making double belting by the new 
process the double belts are first 
carefully matched up without cement¬ 
ing, a complete roll of belt is laid out 
and the pieces of leather numbered. 
This belting is then made into two rolls 
of single belting by the process de¬ 
scribed. It then goes to an intricate set 
of new machines which prepare the 
leather for the new tension cementing 
machine. This cements the two rolls of 
single belting into one double belt while 
the leather is under tension. 

Before the two rolls of single material 
are cemented together into one roll of 
double belting, the leather in each sin¬ 
gle roll is roughed up by machinery, 
carefully matched together and the up¬ 
per ply alone is brought to a standard, 
uniform thickness. In the old method 



Above: In the new process three operators do the work of 20 men. The two 
rolls of single belting are in foreground, the tension cementing machine in back¬ 
ground. Below: The two single belts being cemented together under tension. This 
eliminates from 50 to 75 percent of permanent stretch and retains native strength 




Science Aids the Canners 


T HE story of Lavoisier's dis¬ 
covery of the role of oxygen 
in life was recently heard ovei 
the radio. We were told how Lavoisier 
found that if the oxygen supply of mice 
was cut off, they would rapidly suc¬ 
cumb. However, if oxygen was promptly 
readmitted into the oxygen-free cham¬ 
ber, the mice revived and resumed their 
normal frisky manner of activity. From 
this was deduced a glowing picture of 
a certain tooth paste, which, on being 
used in the customary manner, 
liberated life-giving oxygen. 

A benumbed conscience would Wm 
be necessary to develop such a S 

glowing picture of the role of HH 

oxygen in foods. Yet every raw M’ 
vegetable and *fruit consumes oxy- MB 
gen just as did Lavoisier’s mice. 

Their avidity for oxygen is even 
greater than that of mice. With¬ 
out oxygen, mice promptly suc¬ 
cumb to a point at which they can 
no longer utilize it. Not so with 
raw vegetables and fruits. They 
continue to evolve carbon dioxide 
in not greatly diminished amounts 
long after their oxygen supply is 
cut off. 

O XYGEN is, strictly speaking, 
not life giving. Oxygen is cor¬ 
rosive and destructive. Oxygen in 
Lavoisier’s experiments was not 
the life-giving principle. The oxy- 1 

gen destroyed that the mice might c 

live. Oxygen is admittedly essen- 1 

tial in every life process, but in 
every life process the direct role of 
oxygen is to rob the energy from some 
substance and this energy, thus liber¬ 
ated, is the real life-giving principle. 
Oxygen is, in practically every instance, 
inimical to preservation. With few ex¬ 
ceptions, this is true in every phase of 
the food industry and it is particularly 
true in the preservation of foods by can¬ 
ning. The purpose of foods is to main¬ 
tain life, and the purpose of the preser¬ 
vation of foods is to stabilize the life- 
giving principles. The energy supplied 
by food is one of its life-giving principles. 

Considerable losses in energy value 
may occur under ordinary conditions of 
handling vegetables as the result of 
oxidation. Benoy held raw vegetables 
for twenty-six hours at 30 degrees Centi¬ 
grade (86 degrees Fahrenheit). Under 
these conditions carbon dioxide was 
evolved equivalent to 13.6 percent of 
the in asparagus, 6.4 in 
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By E. F. KOHMAN 

4.5 in gieen onions, 3.1 in carrots, 2.6 
in tomatoes, and 2.0 in beets. 

This characteristic of all vegetables 
and fruits is of such profound signifi¬ 
cance that it deserves more attention. 
Such activity is generally designated as 
the respiratory process. Every vegetable 
and fruit, while in the raw state, is en¬ 
dowed with enzymes that cause oxida¬ 
tion of some of the food mateiials in 



Photogiaplis courtesy Canning Age 

Machinery for cutting and mixing corn to be 
canned. As the author points out, the corn 
will lose flavor unless handled expeditiously 


them as well as bring about other chem¬ 
ical reactions. These enzymes are so 
active and their demand for oxygen so 
great that if oxygen cannot be obtained 
from the air, it will be obtained from 
some of the food issues. When sugar 
is present, it is most likely that the 
oxygen will be derived from the sugar 
and a process simulating the anaerobic 
activity of micro-organisms results, sim¬ 
ilar to fermentation by yeast in the ab¬ 
sence of air. When oxygen is extracted 
from sugar for oxidation purposes 
under such anaerobic conditions, a res¬ 
idue relatively poor in oxygen is left 
behind. Thus, undesirable by-products 
result. Among these, alcohol and alde¬ 
hyde are usually present. 

This enzymic activity in raw vege¬ 
tables and fruits may under certain con¬ 
ditions have adverse effects. For ex¬ 
ample, when an apple or a potato is 
peeled, darkening of the ruptured cells 
OH the surface promptly occurs. If an 
fe braised as by dropping on the 


flooi, this bruised area undergoes 
increased enzymic activity, as a le- 
sult of which its flavoi changes in a 
few minutes; in time the bruised por¬ 
tion becomes brown in color, tough and 
diy in textuie, and a large part of its 
food value is lost. When orange juice 
is expressed from the best containei 
that so far has been found foi orange 
juice—that is, from the healthy skin 
of an orange-this juice promptly be¬ 
comes “unlasty.” 

When coin is cut off the cob 
as for canning and the kernels 

I are more or less macerated, it 
readily develops off-flavors. Its 
acidity changes measurably. If 
the canner did not handle this 
H product with great expedition, 

. there would result an abnormal 

flavor in the canned corn. By the 
continuous process that he has 
developed, the canner can observe 
expedition that would be impos¬ 
sible for the housewife to simu¬ 
late with her limited equipment, 
and without which the canning of 
cream style corn would b<5 out of 
the question. 

ANY bruising that ruptures a 
vegetable cell induces accel¬ 
erated enzymic activity and 
brings about abnormal conditions 
Freezing to the point of congeal¬ 
ing Is disastrous to vegetable cells, 
hence the rapid deterioration of 
frozen vegetables and fruits upon 
thawing. In the harvesting, han¬ 
dling, shipping, and storage of raw 
vegetables and fruits, these matters have 
a significance far out of proportion to 
the attention that has been given them. 
The effect on vitamins is even more pro¬ 
nounced in some instances than on en¬ 
ergy value or flavor. 

Raw potatoes were known to have 
antiscorbutic properties before the dis¬ 
covery of vitamins, as evidenced by 
their use on eaily sea voyages. Some 
years ago Bezssonoff became curious to 
know whether the j nice of potatoes pos¬ 
sessed this property. He ground pota¬ 
toes and pressed out the juice by means 
of a hydraulic press and fed the juice 
and the residue, or pulp, separately. 
Although they were fed within two and 
one half hours after the process was 
begun, he found neither the juice nor 
the pulp to have appreciable antiscor¬ 
butic value; on combining the two in 
their original proportion, the combined 
mixture no longer had antiscorbutic 
properties at ^11 comparable to the orig* 
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mal law potatoes. In a study of shred¬ 
ded cairots, it has been found that the 
vitamin C content may be lowered by 
approximately 25 percent if the shred¬ 
ded canots are held from one to three 
hours before they are fed. 

Fortunately the same enzymes whose 
activity may be so disastrous can fre¬ 
quently be directed into channels of 
great usefulness. Canners have worked 
out a unique process foi the canning of 
apples. In this the respiratory process 
is employed to free the apples of oxy¬ 
gen. Thereafter they may be canned 
and practically their full vitamin C 
value retained, whereas, without such 
treatment, it is largely destroyed. 

The manufacture of sauerkraut pie- 
sents an interesting illustration of the 
role that oxygen may play in the de¬ 
struction of vitamin C and how this 
may be avoided. Cabbage stored in the 
head giadually loses its vitamin C con¬ 
tent. The shredding of the cabbage, as 
is evidenced by the experiments cited 
with shredded carrots and potato juice, 
might entail an undesirable set of con¬ 
sequences were it not for the conditions 
prevailing in the vat in the manufacture 
of sauerkraut. It is known that the ac¬ 
tivity of micro-organisms in the fermen¬ 
tation process in the manufacture of 
kraut piomptly creates anaerobic or air- 
free conditions. The fermentation proc¬ 
ess would quickly consume the oxygen 
present, since this makes such a strong 
demand for oxygen that it is taken from 
the sugar in the cabbage and as a re¬ 
sult a certain amount of alcohol is pro¬ 
duced. 

I N the commercial manufacture of 
kraut, the huge volume of the vat 
results in the kraut being effectively 
protected from the air. Thus the kraut, 
months after shredding of the cabbage 
employed in its manufacture, is still 
potent in vitamin C. Moreover, this may 
be retained in the canned products as 
shown by Clow, Parsons, and Steven¬ 
son. But, as also shown by these investi¬ 
gators, not all canned kraut retains this 
vitamin C to the maximum extent. The 
canner of kraut, when he has the data 
available to show him the procedure to 
follow during the canning process, will 
have the facilities to take steps in this 
connection that will be impossible for 
the retail distributor or the housewife 
to take. The canning of kraut, therefore, 
should be a means of distributing kraut 
of a higher vitamin content than is pos¬ 
sible in any other way, as distribution 
through other channels must necessarily 
entail more or less exposure to the at¬ 
mosphere, 

I recently defined canning as “the 
art of preserving seasonal products, and 
others susceptible to rapid spoilage, as 
far as possible in their natural state 
with all their nutrient qualities intact 
and in a form that renders such prod¬ 


ucts more or less stable and capable of 
being distributed at all times to all 
places.” This is a big bill to fulfil. It 
virtually means the elimination of the 
woid “season” from the food lexicon. 
Although great achievements have been 
made, the fact that the canning industry 
is young is sufficient evidence that its 
ultimate goal has not yet been attained 
In a long series of co-operative stud- 



Tester for determining freshness of 
liquid foods, used m Birdseye lab¬ 
oratory. Electrical resistance of 
the liquid indicates its freshness 

ies by Teachers College of Columbia 
University, under the direction of Prof. 
W. H. Eddy and the National Canners 
Association, represented by myself, it 
has been demonstrated that each of the 
known vitamins commonly found in veg¬ 
etables and fruits can be supplied in 
adequate amounts by some canned food 
over the usual test period. By taking 
cognizance of fundamental principles, 
such as are described above, as well 
as others that cannot be described in 
such limited space, the foregoing defi¬ 
nition is fulfilled to a remarkable de¬ 
gree by the canning industry. 

But have all the vitamins or other 
dietary essentials been discovered? Is 
the usual test period adequate to dem¬ 
onstrate conclusively dietary suffi¬ 
ciency? Even to these questions we 
are now arriving at answers in the 
co-operative studies mentioned above. 
Our results were recently reported be¬ 
fore the American Chemical Society. 
For more than a year both rats and 
guinea-pigs have been fed and reared 
on a diet made up completely of canned 
foods sterilized by heat. They have 
reached the sixth generation. Growth 
has been as rapid, reproduction as pro¬ 
lific, litters as large, and lactation as 
abundant as can be expected from these 
species of animals. No dietary difficulty 
of any kind has been encountered. 
Every period of five days the animals 
are given five different canned foods so 


selected as to constitute a balanced ra¬ 
tion. The different foods are not mixed, 
but each animal is permitted to eat 
according to its likes and dislikes. At 
the expiration of each fifth day, a new 
combination is set before the animals. 
So far 49 canned foods have been fed 
in 74 combinations. This variety prob¬ 
ably accounts for the animals surpass¬ 
ing those on the usual laboratory stock 
diet. 

O F equal moment are other studies 
reported by us at the same meeting 
of the American Chemical Society. It 
is an interesting fact that although we 
are told to eat raw vegetables and fruits 
to secure an adequate supply of vitamin 
C, there is no record of head lettuce 
and celery, the two vegetables eaten 
raw in greatest abundance, ever having 
been tested in this country for their 
vitamin C content. Consequently, over 
a period from May to October these 
vegetables were purchased daily in 
prime condition from New York mar¬ 
kets to have their vitamin C potency 
determined. We must admit surprise at 
the values found. Canned turnip greens 
were being studied at the same time. 
Four grams of the latter were superior 
as antiscorbutics to 10 grams of celery 
or 15 grams of head lettuce. No ex¬ 
planation is afforded by available data 
for the low vitamin C value of these raw 
vegetables. However, attention is called 
to the fact that the turnip greens—as 
is usual in the canning of vegetables— 
were canned a few hours after harvest¬ 
ing in a region in which they grow to 
the best advantage. In contrast to this, 
head lettuce and celery are shipped 
from afar and frequently stored for 
long periods, thus permitting enzymic 
activity full play. It is well recognized 
that green vegetables are also far su¬ 
perior to bleached vegetables in vita¬ 
min A; that is, they have a far larger 
content of that vitamin. 

The canner, by recognizing facts dis¬ 
closed by fundamental research, by 
turning to his advantage certain prop¬ 
erties of vegetables and fruits that in 
other directions may have deleterious 
consequences, by employing processes 
made possible only by the machinery 
of industry, can in many ways accom¬ 
plish what is impossible in any other 
way. We are told to eat salads twice a 
day for an adequate supply of vitamin 
C. It now appears that if head lettuce 
or celery is the basis of the salad, we 
may secure more vitamin C by serving 
canned peas, tomatoes, spinach, peach¬ 
es, or pineapple. All the facts about all 
the available foods are as yet by no 
means known. What is known may well 
be taken to assure us that, with reason¬ 
able discretion and intelligence in 
choosing our foods, our every dietary 
need may be amply supplied from a 
variety of abundant products. 


Natural Gas Greets a Substitute 

Newly Developed Gas Manufactured From Diesel Oil May be Used to Replace 
Natural Gas When an Emergency Arises 



Night view of gas manufacturing 
plant at San Diego where gas is made 
on a "10-10” cycle. This means that 
for 10 minutes the honeycomb of 
brick in the generators is heated 
from the blast of the furnace; then 
this is shut off while the fuel oil is 
injected and gas is generated for 10 
minutes. When the next charge from 
the blast furnace is admitted, the gas 
remaining in the generator causes an 
explosion that blows a flame out 
through the stack. Such a flame is 
seen emerging from the central gen¬ 
erator stack in this illustration 

foices thus make a double threat against 
dehveiy in this period of need, if a 
Ineak does oceur it is most apt to occur 
when the internal pus,sine and the 
external abuse from the elements art* at 
theii greatest This is a peak load 
period and to meet the demands o( a 
In oak in the pipe line would mean eithei 
that a tremendous amount of manu¬ 
factured or natural gas must he kept 
on hand, or that the local manufac¬ 
turing plant is suddenly called upon 
lo supply its capacity load Even with a 
supply of gas in storage, the manu¬ 
facturing plant would soon he called 
upon to assume the entire load and 
would have to continue Lo carry it until 
the natural gas service was restoied. 

The older form of manu¬ 


factured gas, that in many in- 


N ATURAL gas was early stances has been replaced with 

recognized as a fuel for By NORMAN V. DAVIDSON natural gas, has a heat value of 

commercial and industri- about 550 B.l.u. per cubic foot, 

al purposes and was adopted Natural gas has a heat value of 


and used when the source of 
supply was near at hand. With the 
coming of new manufacturing methods 
for pipe, natural gas suddenly donned 
seven league boots and brought itself 
within the reach of far greater fields by 
stepping hundreds and even into the 
thousands of miles. 

The difficulties of spanning rivers 
with the pipe line and troubles arising 
from corrosion and electrolysis sudden¬ 
ly loomed up. The problems of span¬ 
ning the rivers fell naturally into the 
bands of the bridge engineers and those 
of corrosion and electrolysis were rele¬ 
gated te chemical laboratories. The 

' ;; 1 1 


There has been a lag, however, not in 
the solution of the pipe line problems 
but on the receiving end of the line. 
This has been due to the suddenness 
with which natural gas has forced itself 
upon the cities. The problem has been, 
not in the natural gas itself or the 
change-over to natural gas, which is a 
problem of considerable magnitude, but 
m the manufacture of a substitute for 
natural gas in the event that the ele¬ 
ments temporarily win an upper hand 
and sever the long pipe line. 

This problem takes on considerable 
importance because of the fact that 
during the season in which the elements 
occasionally play havoc with the pipe 
l|ne pressure is increased to 
nt^^TWOttnting demand. The natural 


about 1100 B t.u. per cubic foot, 
or double that of the manufactured gas. 
The manufactured gas has what might 
be termed a quick flame while that of 
natural gas is sluggish. In making the 
change-over it is necessary to restrict the 1 
natural gas by adjusting or altering 
each orifice of all gas burners to take 
care of the slow burning characteristic 
of the natural gas. Once the burners 
have been adapted to the natural gas it 
becomes an impossibility to revert back 
to 550 B.t.u. gas because of the effect 
upon the flame. 

If a burner is adjusted for a flame 
%-inch high with 550 gas and 

natural gas is turned through this burn¬ 
er, the flame will, because the natural 
gas is richer and burns more slowly, 
be approximately five or six inches high. 
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It will also have a tendency to pull 
away from the burner orifices. A flame 
of this size has more heat than is needed, 
so the amount of natui al gas allowed to 
escape is lestricted so that a soft flame 
approximating the height of the former 
550 B.t.u. flame is obtained. If an 
attempt is now made to revert back to 
the old manufactured gas, the flame 
would he scarcely a sixteenth of an inch 
in height and would be practically use¬ 
less. 

To overcome this difficulty in locali¬ 
ties where both natural and manufac¬ 
tured gas are available, it has been 
necessary to enrich the manufactured 
gas to about the heat content of natural 
gas. Various petroleum products have 
been used for this purpose. Butane, 
propane, pentane, and other vapors 
(collectively known as butane or as 
butane-propane) have been employed 
because their natui al volatility sug¬ 
gested an easy way to secure the end 
desired. Their vapors were simply added 
to the manufactured gas in sufficient 
quantity to supply the B.t u’s. required 
The fact that they have such high 
vapor pressures, however, makes it nec¬ 
essary to stoie them under pressuie 
to keep them liquid. Tanks for storing 
them must necessarily be strong, and 
btiong tanks sufficient to hold the quan¬ 
tities needed become quite costly. The 
handling of the vapors in transporting 
them is also an item that adds to then 
cost 

T O overcome these particular dis¬ 
advantages of butane, other less ex¬ 
pensive petroleum products have been 
attacked with the intent of cracking 
them and securing the desired rich 
qualities. They have been tried in the 
old manufacturing equipment and with 
changes of more or less costly appli¬ 
ances added to the equipment. Methods 
employing a catalyst such as nickel wire 
have been used with some degree of 
success. 

On the Pacific coast, because of the 
comparative nearness of the supply, it 
was fail ly well concluded that the use 
of the volatile butanes was the most 
logical way to combat emergency situ¬ 
ations. Thus the city of San Diego, 
when preparing for natural gas, was 
found to require the storage of 225,000 
gallons of butane and the necessity of 
keeping that amount on hand at all 
times. In an effort to avoid the expendi¬ 
ture necessary for such storage, J. A. 
Harritt, Superintendent of Gas Produc¬ 
tion, San Diego Consolidated Gas and 
Electric Company, and Leon J. Willien, 
Operating Gas Engineer, Byllesby 
Engineering and Management Corp., 
undertook a series of laboratory crack¬ 
ing tests on four petroleum products. 
These were fuel oil, which is essentially 
crude oil minus gasoline; Diesel oil; 
kerosene; and gasoline. As an outcome 


of the tests, a promising gas from Diesel 
oil was discovered. 

Because the city of San Diego was 
still using manufactured gas and hence 
not ready for rich gas experiments 
under full-scale conditions, the Pacific 
Gas and Electric Company co-operated 
m turning over the plant of the city of 
San Rafael, where natural gas was 
being used, for the continuation of ex¬ 
periments. Various percentages up to 
100 percent of the new gas were intro¬ 
duced into the mains, and the effects 
fiom the consumer’s standpoint care¬ 
fully checked. It was found that the 
new gas was a little more sensitive to 
adjustment but that it would serve satis¬ 
factorily in 98 percent of the appliances. 
It w T as, during the course of the full 
scale experiments, varied between 950 
and 1100 B.t.u. per cubic foot 

Diesel oil was used both for “heat¬ 
ing” and “making” the gas, and the 
geneiators were of the usual type used 
for the production of 550 B.t.u. manu¬ 
factured gas. Lampblack, the usual 
offender m the manufacture of an oil 
gas, was found to be eliminated if the 
tempeiature was held below 1600 de¬ 
grees. Fahienheit. The tar formed was 
of such quality that it could be utilized 
for fuel or sold commercially. 

The progiess that has been made in 
this discovery of a natural gas substi¬ 
tute is paitially in the lessening of the 
stoiage tank costs, since Diesel oil is 
xeadily stored in the usual tanks, and 
partially in the elimination of one 
troublesome by-product which previous¬ 


ly made frequent cleaning necessary. 
The primary advance lies in the fact 
that existing generators for 550 B.t.u 
oil gas may be converted to manufac¬ 
ture the Diesel oil gas with but slight 
changes. This discovery makes the 
change to natural gas safer and less 
expensive. 

C ONTRARY to the publicity that 
accompanied the first introduction 
of natui al gas, it is actually less danger¬ 
ous than the manufactuied gases Na¬ 
tural gas contains far less, if any, 
carbon monoxide gas, than do the pres¬ 
ent manufactured gases. There is, of 
course, the possibility that carbon mon¬ 
oxide can be formed if the natural 
gas is incompletely burned, as with the 
gasoline m an automobile, but if vented 
properly this is taken care of. Since an 
explosive mixture of either manufac¬ 
tured or natural gas is dependent upon 
the oxygen content of the air and this 
is a more or less fixed quantity, the 
claim that natural gas is more explosive 
is not well founded. 

Natural gas is not toxic in effect but 
since it can completely displace the air 
of a room, suffocation can take place. 
This was erroneously reported as poison¬ 
ing when natural gas was first intro¬ 
duced. Natural gas has no odor and 
for this reason it was rather sinister 
until the plan of adding an odorant was 
inaugurated to make its presence de¬ 
tectable. It is proving a beneficial aid to 
man wherever it is properly provided 
for and controlled. 



The gas analysis laboratory in which a number of oils were tested in order to 
discover a substitute gas. It was here that the new DieseLoil gas was developed 
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Bone-Conduction Hearing Aid 

METHOD of hearing by the conduc¬ 
tion of sound through the bone struc¬ 
ture of the head instead of through the 
outer ear, was successfully demonstrated 
recently at the Engineers Club, New York, 
to a group of prominent men and women, 
many of whom are deafened, when Dr. 


Hugo Lieber announced the perfection of 
a new device, known as the hone conduction 
oscillator. The demonstration was held 
under the auspices of the Sanzoray Club, 
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which can he carried like a lorgnette, or 
worn on a head band. Sound waves are 
converted in the transmit lei into electro¬ 
mechanical vibrations, which also bring 
about variations of electrical current drawn 
from the battery,, and these varying elec¬ 
trical currents are conveyed to the oscil¬ 
lator, where they create greatly varying 
mechanical vibrations. The oscillator does 
not reconvert these mechanical vibrations 
into sound waves, as does a hearing aid 
which woiks through the outer ear, hut on 
the contrary conveys mechanical vibrations 
to the hones of the head and from there 
directly to the internal auditory organs. 

Fake Stomach-Ulcer Medicines 

ERSONS suffering from stomach ulcers, 
gallstones, cholecystitis, (inflammation 
of the gall bladder), and diseases of the 
liver, often deny themselves relief by re¬ 
sorting to fake medicines advertised as hav¬ 
ing remedial value for these serious dis¬ 
eases, according to Dr. F. J. Cullen, Federal 
Food and Drug Administration. The nos¬ 
trums advertised commonly contain alkalies, 
such as sodium bicarbonate, bismuth sub- 


“No drug or combination of drugs is 
recognized by present-day medical science 
as being a cure for diseases of the liver, 
or for stomach ulceis, nor will any of them 
lemove gallstones,” says Cullen. “There is 
no medical nor dietary treatment for gall¬ 
stones nor for cholecystitis. The buyer may 
be sure that any drug sold to dissolve gall¬ 
stones or to cure inflammation of the gall 
bladder is a fraud. 

“Some of the minor symptoms of these 
diseases may he alleviated and the patient 
made more comfortable through the use of 
medicines, a correct diet, and pioper care.” 

A House Built of “Presclwoocl” 

TTII a group of prominent Chicago 
business men and labor leaders in at¬ 
tendance, W. If. Mason, vice-president of 
the Masonite Corporation, recently broke 
ground for the prize award Masonite bouse 
being erected in the Centuiy of Progress 
Exposition to typify the last century’s ad¬ 
vances in home construction. This house, 
a four-room bungalow designed by Frazier 
and Raftery, architects, of Chicago, is of 
the more conservative modern trend, obtain¬ 
ing its modern appearance more from its 
unusual plainness than from any ornamen¬ 
tation or striking colors. 

The exterior will be one-fourth-inch 
Presdwood over a sheathing of wood fiber 
structural insulation. A portion of the walls 
will be painted white and the remainder 
will be varnished to retain the natural color 






The tiny gold button oscillator is 
the heart of the new hearing device 



an organization of prominent society wo¬ 
men who are hard of hearing. 

The principle of bone conduction of 
sound vibrations. Dr. Lieber explained, has 
been known to science for decades. Most 
hearing aids, up to the present time, he 
said, have been based on forcing intensified 
sound waves through the impaired outer ear, 
usually resulting in distortion of sound 
and imposing a strain on the hearer. The 
bone conduction oscillator, on the con¬ 
trary, when held firmly behind the ear, 
detours the sound around the outer ear 
directly to the internal hearing organs. 
Sound heard through bone conduction, he 
said, is without distortion, is clear and 
distinct, and causes no strain. About 20 
percent of the deafened, Dr. Lieber was 
careful to explain, have poor bone con¬ 
ductivity and will not be aided by the 
ifepifci' " * 1 /, ' 1 . 

' l The equipment consists of aipnall trans- 
1 im # to$ turtle 
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carbonate, calcium carbonate, and milk of 
magnesia, which are falsely claimed as 
treatments or remedies in these disorders. 


of the Presdwood; Tempered Presdwood 
of a darker color, will he used for trim. 
The flat roof, a portion of which will be 
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TOOTHPASTE FACTS AND FANCIES 

Merits Lie in Advertiser’s Imaginations, Say Chemists 


I N spite of what the advertisements say, 
it’s the toothbrush that cleans your 
teeth; the toothpaste is of negligible im¬ 
portance, according to S. M. Gordon and 
E. W. Shand of the American Dental Asso¬ 
ciation Bureau of Chemistry. The merits of 
the different brands of toothpaste are most¬ 
ly confined to the imaginations of the men 
who write the ads, say these two chemists, 
for all toothpastes are mostly calcium car¬ 
bonate or phosfate, soap, and flavoring 
Recent work of the Bureau, reported in 
Industrial and Engineering Chemistry was 
undertaken to check up on the claims of 
one toothpaste advertiser to the effect that 
his product has a low surface tension—the 
inference being that thorough brushing of 
the teeth is unnecessary, just work up a 
lather in the mouth and the penetrating 
foam with its low surface tension will pene¬ 
trate into the crevices between the teeth 
and remove every particle of debris lodged 
there! The investigators found that there 
isn’t enough difference in the surface ten¬ 
sion of various toothpastes to distinguish 
one from another, and they intimate that 
even if there were, it -wouldn’t mean any¬ 
thing as far as the actual cleaning of teeth 
is concerned. 

The compositions of several well-known 
toothpastes are revealed in the above-men¬ 
tioned paper as follows: 

Colgate's Ribbon Dental Cream. Each 
100 grams of this paste (made by Colgate- 
Palmolive-Peet Company, Chicago) con¬ 
tains 28 0 grams glycerol, 5 0 grams soap 
(vegetable), 35.7 grams calcium carbonate, 
7.6 grams precipitated chalk, 2.1 grams 
sodium benzoate, 0.9 gram aromatics, 6.5 
grams corn starch, and 14.2 grams water. 

Ipana Tooth Paste. Preliminary unpub¬ 
lished investigations indicate that Ipana 
(made by Bristol-Myers Company, New 
York) contains 18.8 percent glycerol, 38.5 
percent calcium carbonate, 29.1 percent 
water, approximately 6 percent soap, 
naphthol, and a plant material which has 
not yet been fully investigated. 

Forhan’s. This toothpaste (made by the 
Forhan Company, New York) was found 
to contain approximately 0 2 percent of 
zinc chloride (2), 5 percent soap, and 46.0 
percent calcium carbonate. The manufac¬ 
turers refused to divulge the formula. 

lodent Toothpaste No. 1. This paste 
(made by lodent Chemical Company, De¬ 
troit) is composed of 55 grams precipitated 
calcium carbonate, 6 grams soap, 34 grams 


glycerol, 1.25 grams petrolatum, 0.25 gram 
saccharin, 1.0 gram oil of peppermint, 2 26 
grams water, and 0.24 gram iodides (as 
potassium and calcium)—in 100 grams. 

lodent Toothpaste No. 2. The composi¬ 
tion is 30.14 grams precipitated calcium 
carbonate, 30.14 grams prepared calcium 
carbonate, 7.23 grams soap, 28.9 grams 
glycerol, 1.51 grams petrolatum, 0.30 gram 
saccharin, 1.20 grams oil of peppermint, 
0.30 gram water, and 0.24 gram iodides 
(as potassium and calcium)—m 100 grams. 

Pebeco Tooth Paste. Each 100 grams of 
this paste (made by Lehn & Fink, Bloom¬ 
field, N. J.) contains 19.98 grams pre¬ 
cipitated chalk, 41.62 grams potassium 
chlorate, 2.15 grams stearic acid, 14.87 
grams sugar and glycerol, 19.13 grams 
water, 0.72 gram binder, and 1.53 grams 
flavoring. 

Pepsodent. This tooth paste (made by 
Pepsodent Company, Chicago) has an 
avowedly changing formula. It is now ad¬ 
vertised as having the following com¬ 
position: Special calcium phosfate 54.40 
percent, Benzoic acid 0.1 percent, traga- 
canth gum 0.6 percent, Karaya gum 1.2 
percent, calcium chloride 0.237 percent, and 
glycerol, water, flavor, etc., 43.463 percent. 

Listenne Tooth Paste. This paste (made 
by Lambert Pharmacal Company, St. 
Louis) is admittedly secret in composition. 
Qualitative tests indicate the abrasive por¬ 
tion to consist of calcium sulfate and tn- 
calcium phosfate. Soap was not found. 

Kolynos Dental Cream. This paste (made 
by the Kolynos Company, New Haven, 
Conn.) was stated by the manufacturers 
to have the following composition: 18.87 
percent alcohol, 0.21 percent thymol, 0.35 
percent saccharin, 1.30 percent oil of 
eucalyptus, 1.42 percent oil of peppermint, 
0.22 percent benzoic acid, 28.63 percent 
glycerol, 20.00 percent soap, 29.00 percent 
chalk. 

Dr. West's Tooth Paste. This paste (made 
by The Western Company, Chicago) has 
the following formula, according to the 
manufacturer: 39.71 percent calcium car¬ 
bonate (Sturge), 0.76 percent carbonate 
of magnesia, 1.51 percent soap (imported 
castile), 17.80 percent milk of magnesia, 
2.50 percent silica, 2.50 percent simple 
syrup, 30.54 percent glycente of starch, 
3.75 percent mineral oil, 0 06 percent gum 
tragacanth, 0.07 percent saccharin, 0.78 
percent flavoring oils, 0.02 percent color 
solution.— A. E. B. 


closed in to provide a sort of covered ter¬ 
race, will consist of wood sheathing ap¬ 
plied over structural insulation for strength, 
with a layer of one-eighth-inch Presdwood 
over the sheathing and a covering of water¬ 
proofed canvas over this. This construction 
will permit walking and the use of furni¬ 
ture on any portion of the roof, even in the 
hottest weather, without injury to the roof. 

Interior walls will be of structural in¬ 
sulation covered with wallpaper, plaster, 
canvas, paint, or decorated Presdwood? the 
finish being different in each room. Bath¬ 
room and kitchen walls will be covered 
with Temprtile decorated in harmony with 
the room fixtures. Floors will bp of Mason¬ 


ite cushioned flooring with the exception 
of the bathroom in which a ceramic tile 
will be used. Doors will he veneered with 
Presdwood, which will be left natural or 
will be enameled according to the finish of 
the room. 


French Superliner Has World’s 
Largest Motors 

HE four largest motors ever built for 
any purpose will propel the new French 
shperliner Normandie which was launched 
at St. Nazaire on October 29. These motors 
are rated at 40,000 horsepower each, giving 
the new ship a total horsepower rating of 


160,000, according to officials of the General 
Electric Company, which is acting as con¬ 
sultant in the work. The four synchronous 
propulsion motors and all auxiliary elec¬ 
trical equipment for the Normandie were 
built by Als-Thom, French associate com¬ 
pany of the General Electric Company. 

The previous record for motors was held 
by the two airplane carriers, U. S. S. Sara¬ 
toga and Lexington. Eight motors, each 
rated at 22,500 horsepower and connected 
two to each propelling shaft, are used to 
drive these vessels, with 45,000 horsepower 
for each propeller. The propulsion and 



Courtesy Eiwin, Wasey and Company, Inc 


This complicated electrical device, 
built into a bridge table (shown 
with the top removed) thoroughly 
shuffles a pack of cards and deals 
four bridge hands with great speed 

other electrical equipment on these ships 
were supplied by the General Electric Com¬ 
pany. The airplane carriers, with 180,000 
horsepower, still rank as the world’s most 
powerful ships. 

Lead Poisoning from Discarded 
Batteries 

ISCARDED casings of storage batteries 
now appear as a new source of lead 
poisoning. Thirty-six cases of poisoning 
from this cause were reported to the City 
Health Department of Baltimore, Mary¬ 
land. The casings had been given away by 
junk dealers of the city after the lead plates 
had been salvaged from them. The casings 
were used as fueL A certain amount of 
lead which is deposited on the casings in 
the form, usually, of lead sulfate, vaporized 
into the poisonous fumes when the casings 
were burned.— Science Service. 


Ante Finish Protected by Special 
Lacqner 

r ITERESTING facts concerning the ab¬ 
sorption of light by films of cellulose 
acetate, disclosed recently by the Eastman 
Kodak Company, promise to have applica¬ 
tion in both the cellulose (nitrate) lacquer 
and the rayon industries. 

Practically all cellulose finishes on mo- 
tor-car bodies consist of a film of cellulose 
nitrate—usually a nitrate of low viscosity. 
Such a finish loses its luster and brilliancy 
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Splash! Here is what 
happens when a drop 
of milk falls into a 
glass of milk, at left, 
as photographed by 
the new method de¬ 
veloped at M. X. T. 
From the bottom up¬ 
ward, each picture 
represents 1/480th of 
a second. The golf 
ball, above , was pho¬ 
tographed at expo¬ 
sures of 1/50,000th 
of a second each. 
The top picture of 
this series shows the 
ball flattened by im¬ 
pact of a club. In re¬ 
acting from this 
stroke, (middle pic¬ 
ture) the ball is elon¬ 
gated horizontally. The ball starts on 
its flight (bottom picture), and the 
bulge on right side shows that it still 
oscillates as a result of the impact. At 
bottom of page: Photographic set-up 



when exposed to sunlight, since it is par¬ 
ticularly sensitive to the action of ultra¬ 
violet light. Its life could, therefore, he 
extended if it could he coated with another 
film of a substance which would cut off 
the ultra-violet light. Cellulose acetate it¬ 
self is not suitable^ since this substance 
has less absorptive power than cellulose 
nitrate, but the absorptive power of the 
acetate can be increased by the addition 
of aromatic compounds, thus making it 
suitable for use as a protective medium. 

A suitable dope for coating oyer the 
cellulose lacquer of a motor car is pre¬ 
pared by incorporating 0.25 to 5.0 percent 
of phenantbrene or other aromatic com¬ 
pound in cellulose acetate together with 


50 percent of a plasticiser, and then dis¬ 
solving this in a mixture of solvents con¬ 
sisting of 15 percent ethyl acetate, 50 
percent acetone, 20 percent ethyl lactate, 
and 15 percent denatured alcohol.— A. E. B 


New High-Speed Photographic 
Method 

HOTOGRAPHS at the rate of 4000 a 
second with exposures ranging from 
1/100,000 to 1/500,000 of a second have 
been made at the Massachusetts Institute 
of Technology by means of a unique elec¬ 
trical circuit which produces light of great 
actinic intensity. The instantaneous flash of 
this light is many times more brilliant than 
sunlight. 

This new circuit, which employs either 
mercury arc tubes or spark gaps, was de¬ 
veloped by Professor Harold E. Edgerton 
and Kenneth J. Germeshausen of the de¬ 
partment of electrical engineering. By 
means of this device it is possible to make 
both still and motion pictures. For the 
latter special cameras are necessaiy. 

The light produced by the new circuit 
occurs in pulses or flashes, and the in¬ 
tensity of each flash is equal to the con¬ 
centrated light of approximately 40,000 
ordinary 50-watt bulbs such as are used in 
household lighting. The scientific impor¬ 
tance of the method lies in the fact that the 
frequency of the flashes or the moment of 
starting may he accurately controlled. In 
making motion pictures the pulse of light 
is synchronized with the speed of the films, 
which moves past the lens aperture at 
velocities up to 200 miles an hour. 

As a tool for research, this device opens 
new prospects for study. It is compact and 
portable, and is expected to be of great 
value in the photography of transient mo¬ 
tion, types of motion which occur only 
once. To the scientist it offers unusual op¬ 
portunities for the study of motion in 
liquids and gases. Laboratory studies of the 
wing motions of birds and insects are also 
expected to be possible by this method. 

The device has already been used to 
make striking photographs in which fami¬ 
liar things are shown in astonishing new 
forms. The splash of a drop of milk falling 
into milk is revealed in the shape of a 


miniature ciown tipped with infinitesimal 
pearl-hke drops. The photographic image 
recoided at the instant of impact between 
a golf club and ball shows eleaxly the 
momentary flattening of the latter at the 
point of contact. 

The chief featuie of the electrical cnouit 
which makes this type of photography pos¬ 
sible consists of mercury arc tubes or spaik 
gaps which aie made to pxoduce intense, 
extremely short flashes of a bluish-white 
light. Electrical energy from an ordinary 
house lighting circuit is “stepped up” in 
voltage and stoxed m condensers. The light 
is piodueed when this electrical energy is 
disehaiged into the mereuty tubes or spark 
gaps. 

When this device is used, for example, 
m making motion pictures, a commutatoi 
on the sprocket which (hives the film 
through the camera comes in contact with a 
small brush, which in effect is a switch 
One of the sinking features of the circuit 
is that a current of a few thousandths of an 
ampere in the brush is sufficient to operate 
the thyratron tube, which in turn causes a 
current of several thousand amperes to 
flow instantaneously through the mercury 
tube, thus producing the flash. 

The device is a further development of 
Professor Edgerton’s research winch two 
years ago led to his design of a new type 
of stroboscope. By the use of extiemely 
biief flashes of intense actinic light, this 
“whirling watehei” made possible stop- 
motion photography of machine! y moving 
at high speeds. 


Storing Potatoes 

OTATOES keep better in storage if 
they are kepi comparatively warm foi 
the first few days, according to recent find¬ 
ings of the Cornell Umvexaity Experiment 
Station. Three years of tests have shown 
that nearly half the losses by rots and 
much of the water losses are obviated by 
keeping the temperature at about 65 de¬ 
grees, Fahrenheit, for the first 10 days in 
storage, but the customary practice Is to 
hold the temperature at 40 degrees, Fah¬ 
renheit. 

The reason for the reduction in losses at 
the higher initial temperature lies in the 
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fact that the thickening and toughening 
of the skin is hastened. As the greatest 
losses m weight of stored potatoes are due 
to losses of water, the thickened skin re¬ 
duces this loss early m the season. After 
the first few days of warm temperatures, 
the usual cool temperatures should he 
maintained.— A. E. B, 


For example, we have now an 80-minute 
seivice between New York and Washington 
conducted by the Ludmgton Airlines, em¬ 
ploying the Consolidated Fleetster Model 
17-A shown m our photograph. 

This fast ship is powered with either a 
Wright Cyclone or a Pratt & Whitney 
Hornet. It weighs, fully loaded, only 6500 


ing speed is that speed winch the airplane 
can maintain indefinitely without strain. 

In the interior, the front low of pas¬ 
sengers looks back toward the tail; the two 
rear rows look toward the pilot who, in 
turn, is placed well ahead and above the 
fuselage so that his vision is perfect. The 
passengers are comfortable in such a cabin, 



A high-speed, high-wing passenger transport plane 


Glass in a Man’s Body 

HAT a man could possibly live while 
two pieces of plate glass—one four 
inches long, one inch wide, and half an inch 
thick; and the other of the same width and 
thickness but one and a half inches long-— 
were imbedded m his chest, would seem im¬ 
possible. Such, however, was the case with 
a Brooklyn man who died recently. After 
his death, officials of a Brooklyn hospital 
found the glass and then learned that 12 
years before, when he was 18, the man had 
been in an accident m which he was thrown 
through a plate glass window. 


Adhesive for Wax Paper Needed 

NEED of today is an adhesive which 
will stick cartons that are wax-coated 
and wrappers that are printed with oil- 
hearmg inks. According to Food Industries , 
production is often delayed—even stopped 
—by cartons whose sealing flaps had been 
waxed where they should have been wax¬ 
less, and by labels where oil in the ink 
gave the same effect. 

To produce such an adhesrve is not easy. 
Benzol or other solvents possessing odors 
or flavors, toxic or otherwise, are ruled out 
right from the start. It is cheaper to dump 
the offending cartons and labels than to 
ruin the product. Food manufacturers 
would welcome some kind of “stikum” that 
would stick,— A. E. B. 


High-Speed Passenger Transport 

HE recent transcontinental record 
flights of little more than 10 hours dura¬ 
tion have led to the prediction that a night’s 
run from New York to Los Angeles will he 
a regular featuie of the transportation sys¬ 
tem of the United States m a few yeais’ 
time. The whole trend of airplane design 
tends to hear out this prediction. 


pounds although it carnes nine passengers 
and baggage. Thus it weighs, with some 
600 horsepower in its engine, little more 
than 10 pounds per horsepower. Compared 
with all other methods of transportation, 
aviation has found it possible to employ a 
far greater concentration of power. 

Remaikable lefinement in design has 
kept step with the concentration of power 
made possible by the engines now avail¬ 
able. If we examine the photograph, we see 
that the resistance of the engine cylinders 
is decreased because they are completely 
cowled in by the Venturi or N.A C.A. 
cowl, the internally braced wings merge 
into the fuselage; the fuselage, of metal 
monocoque construction, is of almost per¬ 
fect streamline form; the vertical tail sur¬ 
faces merge gracefully into the fuselage; 
and the passengers are seated m three tiers 
of three seats each so that no space is lost 
and the dimensions of the fuselage are kept 
down to a minimum. It is no wonder that 
the cruising speed (which is at least 20 
miles an hour less than the maximum 
speed) is 160 miles per hour. And the cruis- 


with well upholstered seats and comfortable 
arm rests. These arm lests can he folded 
into the seat when less than three pas¬ 
sengers occupy any one tier of seats. The 
right hand seat of the middle row can he 
folded against the side to permit ingress to 
the real thiee seats. 

The whole fuselage is covered with a 
duralumin alloy sheet only 30 thousandths 
of an inch thick. This sheet is reinfoiced 
at intervals with bulkheads or rings, and 
with 24 stiffeneis, or long angles, running 
the whole length of the fuselage. The mono¬ 
coque construction is not unlike the con¬ 
struction of a ship, with skin, bulkheads, 
and longitudinal members all riveted to¬ 
gether to form a remarkably strong, light, 
and durable structure.— A. K. 


Chicago’s Sky-Bide 

N the Paris Exposition of 1900, the most 

striking feature was the Eiffel Tower 
which has been famous ever since. In the 
Chicago World Fair of 1933, there will be 
an even more striking attraction for visitors 
in the “Sky Ride.” 

Two gigantic towers, 600 feet high and 
spaced 2000 feet apart will be connected 
by two four-cable tracks, at the 200 foot 
level. The cables will propel eight stream¬ 
lined cars which will each be 33 feet long, 
constructed of glass and aluminum, and 
double decked with seats arranged length¬ 
wise, so that the passengeis may look out¬ 
ward. Colored steam will be emitted in the 
wake of the cars so as to give them the 
appearance of rockets rushing through 
space. 

The towers will he triangular in section, 
gayly ornamented and brightly illuminated 
’at night. Flood lights will be attached to 
the bottoms of the elevators (which will 
run to the very top of the towers) trans¬ 
forming them into rising and falling pillars 
of colored light. The project is expected to 
cost 1,000,000 dollars and involves many 
difficult engineering problems. Two thou¬ 
sand tons of steel are required for the 
towers* Another thousand tons of steel will 
go into the 16 cables—eight fox the two 
aerial tracks and eight for bracing the 



Artist’s drawing of the unique thrill-ride to be built at Chicago 
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towers against great operating stresses. 

Rocket propulsion as a means of aerial 
navigation is still some distance off, but 
the Sky Ride should certainly provide many 
of the sensations of the rocket travel of 
the future.— A. K. 

Establishing a Federal Airway 

COMMON complaint is that America 
has found its last frontier, that ro¬ 
mance has vanished from our lives Some 
of the engineers of the Aeronautics Branch 
of the Department of Commerce will not 


may be one quite worthy of a pioneer. The 
two drawings show a contrast between the 
rough field and the completed intermediate 
landing field— A K. 

Reducing Propeller Noise 

HE exact cause of propeller noise is 
still somewhat of a mystery. All we 
know definitely is that the noise is reduced 
by avoiding too high a tip speed, that is, 
by gearing down the engines, and running 
the propellers at lower speed. James H. 
McKee, Chief Engineer of the Pittsburgh 





agree, particularly those who have to plan Above: Typical site for an inter me di- 

and supervise the establishment of our ate landing field. Below: The same 

Federal airways. rugged site after completion of field 


The mechanical difficulties resulting from 
the hot gases were, howevei, very acuLc. 
So the exhaust gas method has been aban¬ 
doned in favor of passage of air fiom a 
scoop m the front of the propeller hub, 
with passage to the slots as before. The 
result is the same as far as the noise is 
concerned. 

It is all very well to talk of boundary 
layei contiol The phenomenon is really 
unexplained to date. We would welcome a 
truly scientific explanation —A K. 

The Aviation Industry Today 

I N authoritative curies there is little hope 
of many private planes being sold within 
the next year or two. One reason, of course, 
is the depression. The cost of private flymg 
is still high. Planes for the private ownei 
have not been radically improved. 

The air transport side of the industry is 
contrastingly brilliant. In air transport 
operations in the first six months of this 
year, the mileage flown increased only 22.2 
percent, but passenger-miles increased 30 
percent, and the number of passengers car¬ 
ried increased 30.5 percent. The public is 
becoming accustomed to air travel. It no 
longer regards air travel as a tin ill, but as 
a serious and dependable method of trans¬ 
put tation. On the other hand, mail flown 
has decreased and the government is always 
watching for a chance to decrease mail¬ 
carrying rates to the opera!oi. 

Passengers pay an average of seven cents 
a mile, which is not expensive when com¬ 
pared with the best Pullman travel, and 
considering the saving of general expense 
in rapid travel, and in business time saved. 
It is significant that the transport com¬ 
panies have not cut then whiter schedules. 


The Airways Extension Superintendent 
first of all has to make a preliminary sur¬ 
vey of the area through which the airway 
has to he extended. This suivey is made by 
air. The Superintendent flies hack and forth 
over the route, examining a strip approxi¬ 
mately 25 miles wide throughout its whole 
length in order to determine the location 
of the best flying country. He looks for 
suitable intermediate landing sites, notes 
the general type of terrain, the natural 
features of the ground, power lines, roads, 
centers of habitation, and the like. In rough 
country it may be necessary to fly the route 
four or five times. In mountainous regions 
the Superintendent may have to fly over 
country in which landings are practically 
impossible, and a forced landing is sure to 
spell disaster. So there is plenty of adven¬ 
ture for the airways men. 

The Superintendent also has to turn to 
real estate, getting his knowledge as best 
he can from local real estate offices, banks, 
and agricultural agents. He learns such 
rough rules that if land is worth 100 dol¬ 
lars an acre, the lease of the field should 
be eight dollars a year; or else he estimates 
what profit the use of the land gives the 
owner per annum. The lease must cover 
such items as the right to establish beacon 



lights, the erection of new structures by Screw and Bolt Company, announces an en- If mail is not taken into consideration, 
®h^ owner, and so on. ^ tirely new method of reducing propeller seven cents a mile is not a profit-making 

Surveys for beacon-light sites frequently noise, which is apparently successful. At rate. The planes are expensive, insurance is 

reveal the fact that a light should be lo- first exhaust gases were taken from the en- high, depreciation and obsolescences are 

cated on a hill top; this gives the Superin- gine into the propeller hub, and then led high, the pilot earns 400 dollars a month, 

tendbnt a lot of hard climbing. inside the hollow steel blade. The exhaust and a complicated and expensive ground 

gaS escaped through slots near the leading organization has to be maintained. 1 'The 

edges of the backs of the blades. The noise ^even cents dwindles away rapidly when 

A by 50 percent! 1 1 ' ''feidei into lie component parts. Yet faster 
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The Boeing monoplane discussed in the column at left 


and faster speeds are demanded by the pub¬ 
lic, and forced by competition. 

The problem is one of engineering. 
Speeds must be increased, yet horsepower 
kept to the old limits. Payload must not 
suffer because of the higher speeds. 

Manufacturers are apparently concen¬ 
trating on remarkably improved equipment 
to meet the above requirements. Planes 
cruising at 175 miles per hour are being 
constructed, with no decrease in payload, 
to be sold at two thirds the 1929 and 1930 
prices. The Ford Motor Car Company has 
suspended airplane construction, hut Gen¬ 
eral Aviation (a subsidiary of General 
Motors), Douglas Aircraft, Curtiss-Wright, 
and Boeing, are all hard at work. The 
tendency seems to be that airlines shall 
either control manufacturing facilities, or 
be closely connected with manufacturers. 

Our wash drawing gives a splendid illus¬ 
tration of what is being built. The artist has 
given a perspective view of an all-metal, 
low-wing, twin-engine, Boeing monoplane, 
a fleet of which is being built for United 
Air Lines transcontinental and Pacific coast 
routes by the Boeing Airplane Company of 
Seattle. The new machine will have a top 
speed of 175 miles per hour, and a cruising 
speed of 155 miles per hour. The 27-hour 
transcontinental schedule of United will be 
reduced to 23 hours. The transport plane 
will carry 10 passengers, two pilots, and 
400 pounds of mail and express. It will 
have two-way radio equipment, special 
night-flying equipment, and very complete 
navigating instruments The retractible 
landing gear adds 20 miles an hour to its 
speed. Fully loaded, the craft will be able 
to climb to three and a half miles above 
sea level. It will be powered with two 550- 
horsepower Wasp motors It is announced 
as the world’s fastest multi-motored pas¬ 
senger plane.— A . K . 


Life Saving By Air 

HE purposes for which airplanes have 
been used are many. Wherever speed is 
the primary object, airplanes may be built 
to suit the particular need. Certainly when 
miles and minutes become a matter of life 
and death, an ambulance plane meets the 
emergency. 

All too few planes are fitted to serve as 
ambulances, yet with only slight alterations, 
the standard cabin plane can carry an 
ambulance litter. 


The Waco Aircraft Company has out¬ 
fitted their standard cabin Model C air¬ 
plane for ambulance purposes without sac¬ 
rificing its normal utility. 

The litter is suspended from the roof im¬ 
mediately behind the pilot’s seat. It is 
brought into the cabin through a special 
panel on the side of the fuselage. This 
arrangement permits handling the litter 
with the least trouble and annoyance to 
the patient as would be the case if the 
litter were hi ought through the main door. 

When not in use, the litter is placed in 
the rear storage compartment which is 
dosed off by a “zipper” panel.— A. K. 


Heating and Ventilation Aloft 

ECENTLY there appeared in the press 
a brief story of four passengers in an 
airliner overcome by exhaust gas fumes 
and landing unconscious at the airport, al¬ 
though fortunately they revived soon there¬ 
after. 

The first reaction is one of incredulity. 
Surely there is plenty of fresh air when one 
is up several thousand feet. In practice, 
however, it is just as difficult to ventilate 
a passenger plane cabin as to heat it. 

Windows in an airplane cabin should 
never be opened. They allow the noise of 
engine and propeller to enter—thus nullify¬ 
ing the effect of sound proofing in the 


walls—and cause unpleasant drafts. The 
better plan is to keep all windows closed 
and to employ some system of semi-natural, 
semi-artificial ventilation. 

The passengers are seated in a relatively 
small space, and the air must he frequently 
renewed, not so much because the lungs 
need so much air, but because fresh air is 
needed to remove body heat, odors, et 
cetera. On the ground, 30 cubic feet of fresh 
air per minute per person is the absolute 
minimum, in schools the generous allow¬ 
ance of 200 cubic feet per minute is some¬ 
times required. It is only in the old fash¬ 
ioned theater that the minimum of 30 cubic 
feet is probable. In airplane practice, the 
average is about 50 cubic feet per minute. 

If a cabin has a cubic content of say 400 
feet and carries 10 passengers, then the en¬ 
tire air volume of the cabin has to be re¬ 
newed nearly once a minute. If this were 
done with a single inlet, then one unfor¬ 
tunate passenger would experience a terri¬ 
ble draft of air; others would complain 
of the stuffiness. The best practice is, there¬ 
fore, somewhat as follows: A duct is placed 
on the under, or pressure, side of the wing 
stub. This duct may be several square 
inches in area, and is* placed far enough 
away from the fuselage to be clear of the 
engine fumes or exhaust, yet in the propel¬ 
ler slip stream so that the cabin is venti¬ 
lated even on the ground, provided the 





The litter in place in the cabin of, and the method of loading it into, a life-saving Waco plane 
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engine is turning over. The duct is con¬ 
nected by very light aluminum tubmg to 
openings in the side of the fuselage, which 
end in a nozzle. The nozzle may have its 
direction of opening changed, or be shut 
off altogether. For each passenger, there is 
available an individual nozzle, which he 
can manipulate to suit himself. The outlet 
is carefully placed at a point where the 
fuselage is under suction, so that the out¬ 
flow may be unobstructed 

The control of temperature must be care- 



Courtesy Uuot Mfg Company 

Like a card index, this compact 
little steel box eliminates the search 


for the right size drill. In it drills 
are filed by number and decimal size 


fully studied as the range of flying tem¬ 
perature m the United States is very wide. 
In the west and southwest, the average 
summer temperature m the day may be as 
high as 90 degrees. When the airplane flies 
a few minutes directly in the sun’s rays, the 
temperature in the cabin may become sev¬ 
eral degrees above the outside temperature. 
In the pilot’s compartment when directly 
behind the engine, the temperature may 
rise to 110 degrees or more, which is un¬ 
comfortable if not dangerous. Since arti¬ 
ficial Refrigeration is out of the question, 
ventilation is of paramount importance 
from even the temperature point of view. 

In the United States in winter, we must 
provide for 20 degrees below zero, Fahren¬ 
heit, at times, and in Canada, 40 degrees 
below zero is not out of the question. Ordi¬ 
nary fabric covering or metal covering loses 
heat very quickly. Hence the advisability 
of using heat insulation such as balsa wool, 


the passenger’s feet are kept nicely warm. 
Also the hot air rises Lo the top of the 
cabin and helps the circulation of air of 
the general ventilating system. 

There is quite a variety of combinations 
of heating and ventilating systems possible, 
and the art is growing in knowledge and 
complexity. Next time our readers fly on an 
airliner perhaps they will give this part of 
the craft some inteiested attention.— A. K. 

Hostesses of the Air 

A N enterprising reporter of the New York 
Evening Post has been interviewing a 
hostess employed by Eastern An Transport. 
The qualifications for this new profession 
are quite severe. The young lady has to be 
single, under 25, a college graduate, and 
weigh not more than 125 pounds. Appar¬ 
ently the hostess has to move about, and 
must be light enough not to imbalance the 
ship 1 A three-hour flight test for air-sick¬ 
ness, and two weeks’ observation by pilots 
are other hurdles. 

The duties are: to atLend to passengers, 
entertain them, and divert their minds from 
the imaginary dangers of a first flight. It is 
significant of the enterprise and business 
ability of our tiansport operators that they 
do provide such service .—A K. 

A Giant Flying Boat 

HE question is often asked: Why is not 
a transatlantic seaplane service as yet 
available? The answer is that we have not 
as yet a seaplane with enough range and 
payload, which is also laige enough to be 
sufficiently seawoilhy. The Do-X, although 
of excellent design, fell short of meeting the 
range and payload requirements. The Brit¬ 


the conservative British may be right. At 
any rate, their latest flying boul, the Short 
Reconnaissance, second only to the Doinier 
Do-1X in size, is proving highly satisfactory. 

The Short Reconnaissance carries a crew 
of 10, consisting of two pilots, and naviga¬ 
tors, bombers, and gunners. One gunner is 
carried at the extreme tail of the boat, be¬ 
hind the tail surfaces, where he can pro¬ 
tect the seaplane from attacks in the rear. 
Two gunner’s cockpits are placed amid¬ 
ships, and another cockpit is disposed at 
the forward end of the boat. It is perfectly 
true thal a single seater or even a two- 
seater fight ei can out-maneuver and out- 
speed one of these giants of the an, hut 
with aimament ananged in this fashion, 
the large machine can give a good fighting 
account of itself 

Another point, besides seaworthiness, in 
favor of large flying boats for transoceanic 
seivice is the roominess and comfort which 
become possible in a very large craft, fn 
the new British craft, a number of port¬ 
holes are disposed along the side of the 
hull which make the interior of the cabins 
particularly blight. These cabins aie roomy 
and high enough to accommodate the tall¬ 
est of men. Il is claimed thal in the Short 
Reconnaissance the comfort of a battleship 
will he available for the crew even on the 
longest ciulses. The British have always 
aimed at making their naval flying boats 
independent operating units. 

The machine has a wing span of 120 
feet, over-all length of 89 feet 6 inches, and 
an over-ull height of about 30 feet. Fully 
loaded the speed is estimated as being in 
excess ol 150 miles pet hour* 

The boat is powered with six Rolls- 
Royce Buzzard engines of 825 horsepower 
ear'll. If thete is one advantage that Eng¬ 




Cabot’s quilt, or something similar. Fortu¬ 
nately the good heat insulators are also 
sound insulators as a rule. 

Even with the heat insulators, the loss 
of heat to the cold atmosphere is rapid, 
and maintaining a cabin temperature of 70 
degrees, Fahrenheit, is quite a problem. 



Steam, vapor and air heaters have been em¬ 
ployed. The lightest, and generally con¬ 
sidered to be the most practical system is, 
that of hot air, with the incoming air led; 

,tjhtfiqgh,8^, exhaust gas 'heater. Of course 
1 if | akhapst alf' heater is not carefully 
maintained, carbon monoxide 
I&cpbhig with dis- 
1 '^s l( 

th^v R th< f ^ T 1 ^ 

dust would then mingle with the 


The Short Reconnaissance, the second-largest flying boat. A gunner’s cockpit 
is seen at the extreme end of the tail. The rudder is particularly easy because 
of the auxiliary, or "servo,” surface which is placed some distance behind it 


ish, a seafaring people, build excellent fly¬ 
ing boats and are of the opinion that con¬ 
ventional biplane construction, with ex¬ 
ternal bracing, is a better path to follow 
for, very large machines than the cantilever, 
,! ifiterntey hrh^"#<^struction ^ ih# Do-X. 
; "0fe^|he Do-X wings weighed more than 
three pounds for every square foot of tkeh 


lish designers have over their American 
competitors, it is in the availability ol 
really powerful water-cooled engines of 
proved merit and reliability. The Rolls- 
Royce Buzzard is based on a long series of 
water-cooled engine designs, and on the 
strenuous experience of the Schneider Cup 
Races, in dw^nfng engines for this classic 
race, feeMsii builders learned many useful 
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T HE TREMENDOUS changes tak¬ 
ing place to-day in commerce, indus¬ 
try, science and international affairs 
are affecting the entire world—with America 
as the center. The new line up of international 
business is creating a wealth of new opportu¬ 
nities for men who are not shut in by national 
borders. The call will come for men who know 
the markets, the peoples and the languages of 
other lands for the expansion of American 
business. 

It is in times like these that men of vision 
and initiative prepare for the new opportuni¬ 
ties by mastering another language. 

By the Linguaphone Method you can learn 
to speak, understand, read and write a new 
language in 3 months. Linguaphone, however, 
is in no sense a “short cut”—it is a full and 
complete course, scientifically graded to re¬ 
move every obstacle to ready speech. 

As You Listen, You See—Then You Speak 

In your own home, in spare time, you listen to 
the voices of the world’s ablest language teach¬ 
ers, electrically recorded by Linguaphone. As 
you listen to the records, you see the words and 
pictures in the illustrated text book, then you 
repeat what you hear and see. This triple im¬ 
pression enables you to understand and speak 
fluently and with pure native accent. 

Authorities everywhere acclaim the 
Linguaphone Method as the most practical, 
quickest and simplest way to learn a foreign 
language correctly. 


INCREASE YOUR OPPORTUNITIES 
WITH ANOTHER LANGUAGE 

— IN 3 MONTHS 


More than one hundred and fifty distin¬ 
guished linguists of the universities of Oxford, 
Cambridge, Columbia, The Sorbonne, Heidel¬ 
berg, Berlin, Bonn and others collaborated in 
creating this world famous simplified method. 

indorsed by Educators and Users 

H. G. Wells, Bernard Shaw, Compton Mackenzie, Sinclair 
Lewis, Paul Robeson, Mrs. Albert Einstem, and many others. 

“Am getting on finely; 12 lessons so far. Like the course 
mid am getting a lot out of zt. }) 

J. L. T., Detroit, Mich. 

“The Course has afforded me much pleasure and satisf'ac¬ 
tion and has fully coyroinced me of the merits of the 
Linguaphone MethodT 

W. T. M , Spartanburg, S. C. 

“Allow me to say that they are the finest language records 
1 have ever examined . I have studied just enough Chinese 
to realize how fine they really areT 

J. N., Washington, D. C. 

Linguaphone Conversational Courses 

French Spanish German English 

Italian Russian Latin Greek 

Polish Swedish Dutch Afrikaans 

Chinese Persian Irish Esperanto 

Learn a language as a profitable pastime, the Linguaphone 
Way. You can do it alone, have your family share your 
pleasure, or form a little group of friends. 

Send for FREE Book S. A. 
and our “Pay as You Learn” Plan 
r- 

J LINGUAPHONE INSTITUTE 
| 10 East 43rd Street, New York 

1 Without cost or obligation please send me your Free Book S. A. 
j and your Pay as You Learn Plan 

I 

I wish Name . .. .... . 

to speak 

| Address .. -. .. 


City 
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lessons. In the air-cooled engine held, the 
United States is supreme, and it is to he 
hoped that the Navy will foster the de¬ 
velopment of laxge water-cooled types. Ad¬ 
miral Moffett, Chief of the Navy Bureau of 
Aeronautics has often expressed the opinion 
that such development was a vital necessity 
foi American aviation. 

There is another useful practice em¬ 
ployed in the Short craft On veiy large ma¬ 
chines, working the rudder becomes quite a 



The painter’s job is made easy by 
this new color match slide rule 


strain even for the most powerful pilot. If 
the reader will examine closely the end of 
the hull, he will note that the rudder is 
placed on hinges back of its leading edge. 
This helps to balance it. In addition, an 
auxiliaiy 1 udder surface is carried well 
back of the main rudder. It is this surface 
which the pilot moves; the small surface 
in turn actuates the main rudder. Accord¬ 
ingly, the rudder is exceedingly easy to 
work. 

The Short flying boat carries collapsible 
dinghies, mooring equipment, provision for 
attaching a beaching chassis, wireless, and 
so on. A short-wave transmitter has been 
provided fox use when the machine is on 
the water. 

With all the difficulties which the British 
taxpayer has to meet (he pays at least 25 
cents of every dollar to the government in 
income tax), something like a hundred 
thousand pounds have been spent on the 
construction of this machine. The boat is 
intended for service in the Mediterranean. 
Modifications of the design may he useful 
in transatlantic services. At least that is the 
gossip.— A. K. 


Slide Rule for Color Matching 

HEN a car is damaged, the repairs 
almost always involve a refinishmg of 
some part of the body and the owner is 
always exacting in expecting that the car 
look “as good as new.” There must he no 
evidence of patching. The re-painted parts 
must match the rest of the car perfectly. 

Color matching is an art which calls for 
both a good color eye and a great deal of 
judgment and experience in matching the 
color of a car that has been in service a 
year or so. Although the layman is not 
aware of it, tbe color of his car may have 
on a tone that is noticeably different 
,was new. In, repainting 


such a car, the coloi must be modified 
to compensate foi the action of sunlight 
and ultia-violet lays upon the surface 
finish 

A piactical and simple method for exact 
matching and mixing of colors is just 
being hi ought to the finishing trade—a 
color matching principle that enables a 
novice oi a gaiage mechanic, after a little 
practice, to match and mix colors with 
exactness. It is the slide rule method of 
color matching developed by Dr. N. E 
Yan Stone, Dnectoi of Chemical Opeia- 
tions for the Sherwin-Williams Company 
and internationally known chemist. 

Tlnee bundled color matches aie pos¬ 
sible with the slide mle. The device carries 
the complete lange of shades from light to 
dark m each coloi family. If the original 
finish on a car is giay the painter selects 
one of the gray cards which contains all 
the shades and vaiiations of giay, and 
which are inserted in a book in loose-leaf 
fashion on a ring binder. He then slips a 
celluloid mask over the card and places 
it against the color to be matched and slides 
the celluloid mask up and down until he 
finds a chip on the caid that matches ex¬ 
actly the color of the car Each one of the 
300 color chips are numbered. 

After finding the coirecl color, the 
painter’s problem is practically solved 
What colois and how much of each must 
he mix to obtain the matched shade? That 
question too is automatically answcied by 
simply turning the card over to the reveise 
side without moving the < elluloul mask. 
Here he finds the formula foi the particular 
color m question. With the directions foi 
mixing the color, the painter is also given 
two suggested turn colors Lo choose fiom, 
as well as an appropnate striping color 


“Cannon Ball” Corrosion 

N a recent issue of Chemical and Metal¬ 
lurgical Engineering , Dr. II. M. Weil, 
of the Atlantic Refining Company, de¬ 
scribed a peculiar type of corrosion which, 
for want of a better name, might be termed 
“cannon ball” corrosion. Specimens of 
metal taken from pipe-stills that had been 
running mid-continent and West Texas 
crudes over a period of thiee or four 
years showed that the corrosion had taken 
the form of almost perfect hemlspheiical 
pits which were as much as % to % of an 
inch deep in most cases Lacking other 
explanation, Dr. Weir stated that “we 
ascribed the type of corrosion shown by 


these samples to sulfur compounds, but 
we aie qtute at a loss to explain why such 
a laige proportion of the corioded spots 
on the stiaight pieces were hollowed out 
in the foim of portions of spheres.” 

The specimens shown in the accompany¬ 
ing photograph were taken fiom a section 
of a petroleum still where the temperature 
of the liquid and vapor averaged around 
775 degiees, Fahrenheit— A, E. B. 

“Human Pin Cushion” 

HUMAN pin-cushion, a New York 
resident who feels no pain when sharp 
pms, needles or mstiuments are thrust into 
his body, provides medicine’s latest enigma 

He is a theater ticket-taker, musician, ex- 
vaudeville aitist, and chauffeux, who has 
been studied by Di. George Van Ness Dear¬ 
born, psychiatrist and psychologist at the 
United States Veteians Hospital in the 
Bronx. His identity has been withheld by 
Di. Dearborn because of professional ethics. 

Dr. Dearborn admits that he is unable 
to undeistand the unusual circumstances 
that cause this man to be free from pain. 
The patient does not remember ever feeling 
any pain except headache, though he has 
a good memory. He does remember that his 
paients and physicians complimented him 
on Ins “grit*’ on various occasions of boy¬ 
hood accidents, such as breaking his leg 
and shooting himself and, at another time, 
burning a finger. Bui he claims he felt no 
pain to ciy over. For a year and a half he 
made use of his peculiar faculty in a vaude¬ 
ville act in which he allowed some man in 
the audience to come up on the stage and 
push pins into him. As many as 50 or 60 
would he stuck into him as far as their 
heads at one performance. 

Careful psychological and neurological 
examinations failed to give any scientific 
explanation for this unusual lack of sensa¬ 
tion of pain. The patient himself explains 
it by saying he concentrates on something 
else. However, this does not satisfy Dr. 
Dearborn, who says that the man shows no 
one of the physical signs of attention con¬ 
centration. 

Dr. Dearborn suggests that it is due to a 
complicated structural defect, present at 
birth, in the cential cerebral pain-mechan¬ 
ism. It is not due to hysteria or similai 
nervous condition, Dr. Dearborn and other 
neurologists aie convinced, and Fieudism 
cannot explain it. More definite explanation 
cannot be made until after the man’s death, 
when his brain and nerve cells can be ex- 



Ttie peculiar "cannon-ball” corrosion discussed above 
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amined. Meanwhile, Dr Dearborn has 
asked fellow-physicians if they can suggest 
any explanation for this unusual condition 
or if they have studied any similar cases. 
—Science Service. 

Multi-Diamond Dressing Tool 

T HE discovery and development of a 
new metal which has the same co-effi¬ 
cient of expansion as the diamond, now 
permits the setting of a number of smaller 
diamonds in line in a single tool with the 
same rigidity and permanence as a single 
large diamond. A diamond dressing tool of 
this unique construction is produced by the 
Koebel Diamond Tool Company, of Detroit 
It is a well-known fact, recently \enfied 


O 39 ^ | 


Cut-away section of diamond tool 
showing several inset diamonds 

by careful experiments, that a far greater 
proportion of perfect industrial diamonds 
are found among the smaller sizes ranging 
from 14 to V 2 carat. The difficulty in the 
past has been to set the smaller stones so 
that they could be entirely used up in one 
setting. This difficulty has been overcome 
in the Koebel tool. In this tool, a number 
of small diamonds are imbedded in a stand¬ 
ard shank, in tandem as it were, so that 
when one has been completely used up, the 
metal may be cut away to expose the next 
in line. 

The Koebel process has several advan¬ 
tages. It eliminates all re-setting cost; it 
permits selection and purchase of diamond 
tools with no more difficulty than that with 
which one buys an ordinary drill; it is 
simple, positive, and adaptable to all kinds 
of grinding machines; the first cost is low. 

Oyster Shoe for Oystermen 

A ND now oyster shoes have been de¬ 
signed to guard the lovely Olympia 
oyster in the state of Washington. Because 
of the small size of the Olympia oyster, it 
was found that fishermen in collecting them 
trampled large numbers deep into the beds, 
says the magazine Inco . 

Modeled after “bearpaw” snow shoes, 
the oyster shoes are made of monel metal 
channels and wire set in frames of wood 
with a device for fastening to the rubber 
boots of the fishermen. Just as snow shoes 
prevent the feet from sinking into snow 
drifts, these shoes keep them from sinking 
into the oyster beds. 

In selecting the metal for them, it was 
necessary to choose one that would not 
be affected by the salt water and that 
would resist ^fche abrasive action of the 
sand and shells. 


Franklin’s Medium-Priced Car 

T HE automobile world was treated to a 
surprise recently with the announce¬ 
ment by the Franklin company of the first 
air-cooled car in the medium-price field. The 
sedan in this group, the ^Olympic,” is listed 
at 1385 dollars. This new line will be a 
companion to the “Airman” series and the 
12-cylinder models. 


Mathematics Training 
___ Is Job Insurance Today 

I and Bigger Success Tomorrow 


1 The man equipped with practical training is the safe man today and the key man 
tomorrow There are jobs and contracts only for trained men—the men who have 

_ » the basic knowledge that enables them to master the practical technique of their 

\ jobs In even line of business oi mechanical, scientific, or technical work, mat he - 
i mattes training is essential to success for without mathematics a man can work 
y * \ only with his hands—and todaj he must work with his head as well if he is to 

1 secure his job 

_1 Now—Mathematics Self Taught—Easily, Quickly, Inexpensively 

Wi You can now master mathematics, without going back to school or taking an e\pensive oor- 
j \ respondeme course An expert who has been mstmtmg practical men all his lire has pre- 
\ pared an extremely interesting group of books which at last remoras the mystery of nut he- 
‘■jertkrS™™ \ matics and makes, it possible for you to apply it profitably to your own woih 

MATHEMATICS 

By J. E. Thompson, B S. in E E , A M. ( Dept, of Mathematics 
Pratt Institute, Brooklyn 

\ These books start from the beginning with a review of arithmetic that give*. 

|\ ^4\ roti manv short-cuts and "trick* methods of calculation that clip many hours 

m\ t \ from jour working time Then they go right into higher mathematics and you 

^ < \ -*»c how clear it is when an expert explains it for vou In a short time you will 

mA * \ be tackling successfully the most difficult problems 

y A \ An Expert Gives You These Simplified Methods 

ftA _-J Mr Thompson, the author of these books, has had many years’ experience 

m\ ^***^***1 in mathematical training He presents each practical method and problem 

A in the clearest, simplest way He gets right down to the kind of inrorma- 

jL/P 11 ****^ __non that you need in your daily work 


Ai 
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For 

Self Study 


A Complete Course and 
Reference Work on 
Mathematics m These 
Four Inexpensive Books 

Each step is clearly explained and is fol¬ 
lowed dnectly bv sample problems and 
answers There are, m addition, interest¬ 
ing piaetice problems with answers. 

Arithmetic for the Practical Man 
Algebra for the Practical Man 
Trigonometry for the Practical Man 
Calculus for the Practical Man 
4 Volumes—1240 Pages—Illustrated 


Send No Money 

Examine These Books for 10 Days Free 
Mail This Coupon 

D Van Nostrand Company, Inc (Scientific American—1-33) 
250 Fourth Ave., New York 

Send me MAT HEM VTICS FOR SELF STUDY in 4 volumes. 
Within 1U days I will either return the book-, oi send you $1 b> 
as first payment and $2 00 per month for J month-,—total $7 0 j 
( 5 r f discount for ca-di) 
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BROAD STREET, PHILADELPHIA 

.. at the Bellevue-Stratford—center of the Important 
social and business life of ihe city. You will enjoy 
ike fine atmosphere and perfect attendance of this 
world-renowned hotel—and will appreciate rates 
that are consistent with present limes. 

Claude H. Bennett, Qeneral Manager 
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As reported m The New York Times , 
in addition to a supercharged engine of 100 
horsepower, the “Olympic” models are 
characterized hy streamlined bodies, 
X-frame of the double-drop type, and free¬ 
wheeling, syncro-mesh transmission and 
“Startix” automatic starter. 

Economy as well as agility in peiform- 
ance are claimed for the “Olympic” models 
as the result of weight saving of more than 
800 pounds from current Franklin types. 
The engine, it is stated, pioduces one horse¬ 
power for every 35 pounds of cai weight 

The new cars make use of the super¬ 
charger employed on the company’s othei 
lines. 

The “Olympic” models’ transmission in¬ 
corporates helical gears for silent operation. 
The free-wheelmg unit has an automatic 
lock-out which gives immediate effect to 
free-wheeling after the transmission is 
shifted out of reverse, without further resort 
to the control. 

The frame has X-bracmg in the centei 
and other cross members front and xeai 
Springs, semi-elliptic, have a total suspen¬ 
sion of 15 feet 8 inches, and their action is 
regulated through Delco hydraulic shock 
absorbers. Biakes aie of the Lockheed hy¬ 
draulic type. 


Low-Priced 1933 Cars 

A CCORDING to a leputable obseiver in 
. the automobile field, the general guess 
is that the lowest price tag on any standaid 
passenger automobile this yeai will be 
marked “350 dollars.” In view of the large 
number of manufacturers who are claiming 
for their own pioduct the lowest price, it 
is believed that this price is very nearly cor¬ 
rect. There will be sufficient competition 
among builders of cars in this class to push 
the price down. 

Light-Weight Aircraft Radio 

AN aircraft radio system generally ac- 
jljL credited as being the most modern 
in use today has been completed along 
the eastern seaboard of the United States. 
This network, the property of Eastern Air 
Transport, consists of 11 ground stations 
and more than 40 aircraft stations. The 
ground stations are strategically located 
along the 2435-mile airway, and operate on 
frequency bands ranging from 2380 to 
5840 kilocycles for aircraft communication, 
and from 2922 to 6600 kilocycles for point- 
to-point communication. 

A feature of the service is that radio 


telephony and telegiaphy axe combined 
Telephony has ceitain disadvantages at 
long distances from the ground stations, 
when it often fades or becomes badly 
garbled by static crashes Telegraphy, on 
the other hand, can be received through 
almost any interference. The piping sig¬ 
nals of the telegraph key can be picked out 
of static clashes without difficulty, and 
have a much longei range than voice with 
the same power output. 

The engineeis who designed the equip¬ 
ment did so with the plan of making it 
practically impossible to silence a station 
The result is that many things can go 
wrong, any one of which would instantly 
silence othei sets, without putting this 
netwoik’s units oil the an. The entile 
telephone tiansmittei can break down and 
the telegiaph unit may still lie used, oi 



Above: A complete light-weight 
aircraft radio transmitter and re¬ 
ceiver ready for installation. Below, 
left: Auxiliary power plant at 
ground station. Below, right: In¬ 
terior of an Eastern Air operating 
room, equipped *for both telegraph 
and telephone sending and receiving 


\ice veisa. The sets are so wired that any 
tube may bum out in either the modulator 
oi the transmitter or in both, and the set 
still be used The entire modulator may 
go out without stopping telegraphic com¬ 
munication, and every tube except one 
may burn out m this latter unit without 
putting the station into silence. The com¬ 
bination sets weigh only 85 pounds. 

Auxihaiy power plants are installed at 
each of the 11 ground stations. If the 
city power supply should fail, the operator 
simply snaps a switch on the control board. 
His Kolilei plant begins generating powei 
then, and he is back on the air with a 
delay of less than 30 seconds. 

All the equipment for an airplane sta¬ 
tion has been concentrated into one frame- 
woik, so that it can be metalled m the 
pilot's compartment and be leadily avail¬ 
able to him. This allows all equipment to 
he removed as a unit and another set in¬ 
stalled within five minutes. All repairs 
except minoi adjustments are therefore 
made in the shops with no delay to the 
operation of the plane. This also saves 
20 peicent of the total weight of the 
equipment by eliminating many intercon¬ 
necting cables and junction boxes. 

The entne system was developed under 
the supervision of F. E. Gray, in col- 
laboiation with engineers of the Aircraft 
Radio Coip. and the Radio Marine Cor¬ 
poration of Ameiica. 


New Marmon Cars 

ITIT the introduction recently of the 
new Marmon Sixteen, the Marmon 
Motor Car Company will go into the pro¬ 
duction of the “ultra fine” cats exclusively, 
according to an announcement by G. M. 
Williams, the company’s president. No 
basic changes have been made m this line 
of cars. The 200-horsepower, all-aluminum 
engine, which won for its designer, Howard 
C. Marmon, the medal of the Metropolitan 
Section of the Society of Automotive En¬ 
gineers, is retained without change in the 
new models. 


Pyranoi—A New Liquid 
Insulator 

NEW synthetic liquid insulator which 
has been announced by the General 
Electric Company not only has the ad¬ 
vantages of mineral oil as an insulating 
and cooling medium for electric equip¬ 
ment but in addition is non-inflammable 
and non-explosive. Designated by the trade 
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name “Pyranol,” the material is produced 
m different forms for different purposes, 
all being synthetic organic dielectrics of 
varying physical and electrical properties 
and all ha\ing a high dielectric constant. 

The liquid is chemically stable and it 
resists oxidation, so that there is no 
sludging after continued exposure to heat 
or air. It demulsifies, or separates from 
water, more than twice as rapidly as does 
mineial oil, and the moisture rises to the 
surface, from which it may be evaporated. 
Viscosity and freezing point can be varied 
to suit conditions without affecting other 
qualities of the liquid.— -A. E. B. 


New Centrifugal Separator 

I N the application of high centrifugal 
force to claiification and separation prob¬ 
lems, theie has long been a demand for a 
centrifugal capable of continuous operation 
on liquids containing a relatively high per¬ 
centage of solid material Up to the present 
time two distinct types have been a\ailable* 
the bulk centrifugal type, developing low 



Rotojector centrifugal, showing 
the five-horsepower driving motor 


centrifugal force but capable of handling 
large quantities of solid material, and the 
high centrifugal force machine, develop¬ 
ing very high centrifugal force hut having 
a comparatively low solid-holding capacity. 

To these can be added a third type, the 
Sharpies Rotojector centrifugals a machine 
employing very high centrifugal force, 
combined with the ability to remove rela¬ 
tively high percentages of solid content 
from liquids, economically. As a clarifier, 
the Rotojector is designed for the removal 
of sludges, slimes, amorphous precipitates, 
and so on, from liquids of the difficultly 
filterable type. 

As a separator the Rotojector economic¬ 
ally handles emulsions and mixtures con¬ 
taining percentages of solids that would 
require a prohibitive amount of howl-clean¬ 
ing with the ordinary types of centrifugal 
separators. In many cases emulsions or mix¬ 
tures are stabilized by the solids contained 
and can neither be filtered nor separated 
until such solids have been removed. As a 
(Please turn to page 52) 



The Great Pyramid’s Message to America 

By Frederick Haber man 

Our race is passing these days through the most momentous crisis m their history—the 
Exodus of Christian Civilization from Economic Bondage. To guide us through the present 
breakdown of the old order and into the new is the object of the Great Pyramid’s Message. 

That Message is conveyed by means of the Polar Diameter inch and the Solar Circle 
and through the building’s structural symbolism The very word Pyramid, derived from 
“Pyra-Midos” or “light-measures/’ reveals its Mission 
The Great Pyramid indicated to the very day the beginning and ending of the World 
War, it also defined the beginning of the present Depression and “lights” the way out 
There is only one way 

Is America ready to face the issue ? 

Paper Cover, 100 Pages, with 12 Plates. 

Price 50 cents 

THE KINGDOM PRESS St. Petersburg, Fla. 


PATENTS 


TRADEMARKS 

MUNN, ANDERSON, STANLEY, FOSTER 8c LIDDY 

ORSON D. MUNN 

T HART ANDERSON 
SYLVESTER J LIDDY 

N Y BAR 
LESTER A STANLEY 
SAMUEL W FOSTER 

D C BAR 

MUNN 8c CO. 

EST t846 

PATENT ATTORNEYS 

SCIENTIFIC AMERICAN BUILDING 


24-26 WEST 40th STREET. NEW YORK CITY 

1319 F. ST.. N. W 
WASHINGTON. D. C 


714. SOUTH HILL ST. 

LOS ANGELES. CAL. 

6 NORTH MICHIGAN AVE 
CHICAGO, ILL. 


582 MARKET ST 

SAN FRANCISCO. CAL 



Special 
Low Weekly 
Rates 

European Plan 
if Desired 

rnipm 

250 ROOMS 
• 

OVERLOOKING 
THE OCEAN 

• 

SEA WATER 
BATHS 



fare you a 

APPETITE 


Breathe in the bracing sea air as it sweeps 
across the spacious “Ship’s Deck” atop Colton 
Manor. Colton Manor extends itself in its 
superb cuisine and service! 



One of the finest Hotels 
In Atlantic City 


For a week or a week-end enjoy theluxury of the finest appointments 
without exorbitant price. Booklet, Write or wire for reservations. 


PAUL AUCHTER, Mgr. 


A. C ANDREWS , Pres. 


TELESCOPE MAKERS 

The Volume of our business now makes it pos¬ 
sible for us to make several substantial re¬ 
ductions in price 4" Reflector Kits $3, 5"- 
$3.50, 6"-$4, 8 w -$£, Optical Prisms, %"-$!, 
l"-$2, IVV'44, new low 

prices on Huyghenian and Achromatic Rams- 
den Eyepieces. 

SPECIAL COMPLETE OUTFITS 

Here is just what you've been looking for A really 
complete kit for making a reflecting telescope. Each 
kit contains the following: 2 glass discs of proper 
thickness, sufficient abrasive#, rouge and pitch to 
bring mirror to complete polish, a 90° prism of 

E,epie “- f‘ 4L 5 "- 

Send for our new price list on Periscopes, Bimctdan, 
Microscopes and Complete Telescopes. 

MULLER OPTICAL SUPPLY 
2l7-7th Ave. New York, N. Y. 


PRISMATIC PERISCOPE 7y 2 X 

Highest quality achromatic, clear and perfect 6 lens sys¬ 
tem ; two prisms; adjustable eye-piece. All brass and 
aluminum Cost D. S. Gov't $67. Money-hack guarantee 
Fine sole leather case included. Special Price $5.50 postpaid 

FJALA’S Adventure Shop, 47 Warren St, New York 


“Amateur Telescope Makers - 

6” mirror outfits now furnished with 1" mirror disc 
outfits including everything to grind and polish mir¬ 
ror. 6"-$4.50. Other sizes proportionately low. 

PRISMS OPTICALLY PERFECT 
%" or II/lffMI; l‘A"-$4.50; 

40 mm. Achromatic objectives in brass cell ap¬ 
prox. 12" F.L..... L.. .........., . — $2.50 

1" Ramsden eyepieces 1%" dia. revolving focus $2.15 
IS mm Achromatic Lenses 5" F.L , special 2 for $1.00 

Mirror silvered—6"--- ----$2.00 

Send for 16 page price list on Telescopes, 
Microscopes, Binoculars and Optical Supplies, 
PRECISION OPTICAL SUPPLY CO- 
991 E. 163rd Street New York City 









THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


T HE new (third) edition of ‘‘Amateur 
Telescope Making” is out! 

Well, is it? 

We can’t ourselves answer this question 
and this is why: We are writing this screed 
on November 4th, many weeks ahead of 
publication, and at a time when A. T. M. 
is only in galley proof form This is one 
of the delightful uncertainties of the edi¬ 
torial game—you are always forced to 
project yourself two months ahead and 
make wise guesses. And then, only after 
your guesses have gone into type and plates 
have been cast from that type and the mag¬ 
azine has been “run off” and is being sent 
in 32 directions of the compass, you may 
learn that your guess was bad. A month ago 
we made a bad guess—that A. T. M. was 
ready. Something happened Something al¬ 
ways happens. And something may happen 
again, but on November 4th we go on 
record as believing that A. T. M. will be 
ready when you read this. If not it can’t 
be long and you may hang a curse on us 



Myron A. Elliott 


for every solitary day’s delay thereafter. 

We have labored on this edition, with its 
addition of about 200 pages, ever since last 
spring. One feature, with nine chapters, is 
a part entitled “Contributions by Advanced 
Amateurs.” This means that the hobby has 
gone a long way since 1926 when we ama¬ 
teur workers were all glad to get hold of 
anything at all that would help us to make 
telescopes. The pupils are now the teachers. 
Ellison’s statement that “the amateur has 
shown the way to the professional, and 
forced the pace for him, ever since 
Herschel’s time,” is beginning to apply in 
the present development. 

Silvering has proved to be such a bug¬ 
bear to the beginner that we have made 
an effort to round up all the pertinent de¬ 
tails on the process we could, and the 
result is a general symposium and digest 
on silvering which will run to about 20 
pages in the hook “Amateur Telescope 
Making.” Most of the previously published 
instructions for silvering mirrors have left 
much to the worker’s judgment, a com¬ 
modity which only the born genius may be 
said to possess previous to gaining actual 
experience. We have also told how to make 
a lap—almost in disgusting detail, since so 
many have written about their trials and 
tribulations in connection with that can¬ 
tankerous j‘ob. Other material prepared 
makes it look at present writing as if 
A. T. M. would run to nearer 500 pages 
than 400, with many illustrations added. 

A club of amateur astronomers and 
telescope makers is being organized m 
northern New Jersey, by R. B Butler, 963 
Kenyon Avenue, Plainfield, N. J., and 
others. Other amateur astronomical activ¬ 
ities are shown in the photograph at the 
bottom of the page, taken on the occasion 
of a j'oint meeting of the Amateur Telescope 
Makers of Los Angeles and the Citrus Belt 
Astronomers, held at Pomona, California. 
Mr. M. Nagata of Brawley, California, dis¬ 
coverer of “Nagata’s Comet” a year or so 
ago, appears m this group (front, third 
from left) ; also Dr. H. Page Bailey of 


Riverside (extreme left) who seems to be 
a general all-around genius and mspirei 
of telescope activities in that part of the 
world. A neat, compact split-ring equatorial 
telescope of the Porter type (A. T. M., 
Figure 26, page 27), made by him for as¬ 
tronomer Nagata, appeals near the middle 
of the picture. Amateui telescope making 
m California appears to have gone co-ed, 
look the picture over! Incidentally there 
are 10 telescopes m it. Can you find them 



Frank Cornil 


all? (No prize awards—it isn’t a come-on.) 

Whew’ How the telescope pictures aie 
coming in! Scads of ’em. We don’t know 
how many telescopes have been made to 
date—probably over two thousand, espe¬ 
cially since many individuals have made 
from two to a dozen—and no two have 
been alike. This is perhaps the most grati¬ 
fying thing about the whole development. 
Some months ago we mentioned the ques¬ 
tion of standardization. Both in numerous 
letters and by spoken words we have been 
urged not to piomote that idea. However, 
there need be no occasion to worry. We 



tea telescopes* twenty-three men and eight women, hobnobbing about amateur astronomy at Pomona, California 
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don’t like standardization—-it spoils all the 
fun—and we shan’t come within a light- 
year’s distance of flirting with the idea 

Recently we made a call at the Corning, 
New York, mam factory of the Corning 
Glass Works, where Pyrex is made, and saw 
some very intei estmg things Among others 
were some Pyrex disks foi telescope mir¬ 
rors. For the past few yeais Corning has 
been besieged by innumerable amateurs to 
make up some real Pyrex disks, instead of 
the makeshift kind hitherto available, and 
now they ha\e done it. 

“The total cost of my mounting was 
under two dollars,” accoidmg to Myron 
A. Elliott, 1120 West Piaine Street, Taylor- 
ville, Illinois, who is rather resourceful in 
the adaptation of this-and-thats to his 
needs. He used a Ford front wheel and 
axle as the basis for his mounting, made 
the tube of sto\e pipe, used a linen tester 




William E. Mueller’s telescope 

lens for an eyepiece, and gets a magnifica¬ 
tion of 160 diameters, though the distortion 
is bad at the edge. He made a finder from 
an old flashlight tube, a 10-cent reading 
glass and a small one-inch focus lens, and 
is satisfied with his telescope until he can 
build a larger one. 

To rendei his telescope portable, Frank 
Cornil, 2305 West 17 Street, Little Rock, 
Arkansas, mounted it on wheels He uses 
two spirit levels, a peep sight and four 
elevating screws, to make possible quick 
setting in the meridian. It has slow mo¬ 
tions and is a rather complex, interesting 
piece of design. 

A Springfield type of mounting of rather 
elaborate nature carries a 6-inch mirror at 
the observatory of William E. Mueller of 
Sutter, California. Slow motions and brakes 
are provided for both axes The second 
prism can be removed and the eyepiece in¬ 
serted in its place. Except for the tube 
and a pipe cross, the mounting is all made 
of Ford parts. “One of the planetary trans¬ 
mission drums makes a neat cell—it seems 
to have been specifically made for a 6-inch 
mirror,” Mr. Mueller writes. “I put this 
cell in a brake drum. The tube is of 14- by 
%-mch channel iron. The telescope has a 
9-foot concrete base and when not in use 
has a portable pick-up-and-carry-out-of-the- 
way canvas housing.” 


AMATEUR TELESCOPE MAKERS 

We ship materials anjwheie at the lowest possible prices foi first quality merchan¬ 
dise Reflector Making Kits include glass discs of proper thickness, eight grades of 
Abrasives, Polishing Materials and Simple Instructions, sizes 4" to 12" 

Other Tinsley products and seivices E>epieces, Pnsms, Rack and Pinion Eye¬ 
piece Holdeis, Fmdeis, Cells, Complete Mountings and parts, finished or rough cast, 
Silvering and Lacquering, Books on telescope making and amateur observing, Tech¬ 
nical ad\ice and mirror tests fiee of charge, Complete Equatorial and Portable 
Altazimuth Telescopes ready for use. * 

Send 6c in stamps for 24 PAGE FULLY ILLUSTRATED CATALOGUE, de¬ 
scribing and picturing all products 

TINSLEY TELESCOPE AND INSTRUMENT CO. 

3017 Wheeler Street Berkeley, California 


Two Messages for Telescope Amateurs 

Each month I use this space to tell you of my supplies for Telescope Mak¬ 
ers,—glass of proper quality and thickness, accurately graded abrasives, tempered 
optical pitch, gritless rouge and the rest. 

- This month I want to emphasize - 

First —My new Universal Mount. Let me send you a description of it. 

Second —My expert service in examining your minor when you have finished 
polishing it, and advising you how you may perfect it. This service is abso¬ 
lutely free. I will parabolize the mirror for you reasonably, if you so desire. 


Send for free circular giving details . 

JOHN M. PIERCE, 11 Harvard St., Springfield, Vermont 


Precision Clock Drive 


Synchronous motor with ample 
power to drive telescopes 12" or 
larger Slow speed of 78 261 rpm. 
makes low cost belt reductions 
possible where precision is not 
required 

Price $8 50 each 

Leroy M. E. Clausing 
5509 Lincoln Ave. Chicago, Ill, 



Silvering Made Easy by the barkel Process 

Kits supplied which contain all necessary in- 
giedients in measured quantities Specially 
recommended for telescope mirrors Failures 
eliminated. Equally successful m the hands of 
notice or expert Pull directions with each kit 
Send for descriptive circular 

THEODORE WOOD i I W. 42nd St, N. Y City 


I Big 3ft.T elescopeS jS 

Distant objects with this Powerful 8-x Instrument 
Special E\e Piece for viewing Sun included FREE 
Makes an Ideal Microscope Guaranteed Big Value 
Postpaid $1 73 COD I5c extra 

BENNER & COMPANY, T-46, TRENTON, N. 1. 



“A Thing of Beauty 
is a Joy Forever ” 


NOW AVAILABLE TO THE PUBLIC 
The 

◄ PORTER GARDEN TELESCOPED 

Graceful and Attractive 
For Lawn or Garden 

This Telescope is a Never-Ending 
Joy to the Amateur Astronomer 
Made and Marketed by 

D. A. PATCH 

38 Crescent Street 
Springfield, Vermont 
(Catalog on request) 
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VASUINGTON’J FOREMOST HOTEL* 
Under New Management 

Located on renowned 
Pennsylvania Avenue. 
Convenient to all govern¬ 
ment departments, shop¬ 
ping district. 

• Willard cuisine is world- 
famous, iis service incompar¬ 
able, and the rates most 
reasonable. 

Single rooms $4.00 and up 
Double rooms 6.00 and up 


7M 

Willard 


H. P. Somerville 

Managing Dire( tor 




CHEMISTS 

1932 Bargain List covering 2000 
laboratory items and 100 chemi¬ 
cals 10c Price of 288 p. catalog 
50c Glass Still as illustrated Cap 
of Flask 1 Quart. Complete $8 00 

LABORATORY MATERIALS CO 
637 East 71 st Street, Chicago, III. 


B ATLANTIC CITY'S NEWEST 
CEHTftAUy L0CO1D-FIREPROOF 

HJjCfW 

sSrOLIHA AVEr ATLANTICflTY 
zd Beachfront Motel .. .1 
Just off the V/aLks .. • 

The continued high standard 
of food, accommodations and 
service of this outstanding re¬ 
sort hotel is obtainable for 
your 1932 vacation at rates so 
low, that a visit for a week-end 
or a week will be even less than 
your regular living expenses. 

Fresh and salt water baths ... 

Three ocean view sun decks 
...Vita-glass solarium. Attrac¬ 
tive family and weekly rates. 

K. B. Ludy, M. D. 


THE SCIENTIFIC AMERICAN 
DIGEST 

{Continued from page 49) 

solid-recovery machine the new centnfuge 
can concentrate high percentages of solids 
from liquids without the labor of bowl- 
cleamng that has previously limited such 
applications. 

The Rotojector principle incorporates a 
special construction of the bowL which con¬ 
sists of an inner bowl sliding in a casing 
to uncover an annular discharge slot for the 
discharge of the solids while the bowl is 
running at full speed. The opening of the 
howl is accomplished by the hydrostatic 
pressure in a layer of water charged into a 
special space in the bowl. The hydrostatic 
pressure is generated by the rotation of the 
bowl and works against eight spiings which 
tend to close the bowl. The pressure 
amounts to about nine tons, but is so 
quickly generated and released that the 
opening and closing of the bowl are ac¬ 
complished within 10 seconds. 

There is no possibility of contaminating 
the liquor that is being treated with the 
water used to unload the bowl, since no 
passage exists between the bowl and the 
pressure chamber. The machine weighs 930 
pounds and is fitted with a five-horsepower 
driving motor. Liquids can be fed at rates 
up to 700 gallons per hour, the late of feed 
varying with the nature of the liquid and 
the solid content. 


Platinum Plating 

P LATINUM knives and forks and plati¬ 
num handles on automobile doors are 
ready to make their appearance when the 
next boom arrives. A new process of 
platinum plating is making headway, not 
only for deposition on silver ware, thereby 
avoiding trouble from tarnishing and cost 
of periodic cleaning and polishing, but 
also for scientific, optical, and surgical in¬ 
struments, and for the highest class of 
automobile fittings and door furniture m 
the home 

The cost is about three dollars per 
square foot for parts subject to rough 
usage, and about one dollar per squaie 
foot for such articles as photograph frames, 
this being the actual value of the platinum. 
The cost of plating, which is not included 
in this figure, is about the same as for de¬ 
positing silver. 

The technique of using the new platinum 
plating salt has been carefully worked out, 
and the current density used is between 
six and eight amperes per square foot, with 
a voltage of between two and ten according 
to the size of the article being plated. Three 
ounces of plating salt costing about 70 
dollars are required for each imperial gal¬ 
lon of plating solution.— A. E. B . 


Odor Makes Sight Keener 

A WHIFF of the odor of oil of citronella 
will make you see better, it is in¬ 
dicated by experiments reported to the 
American Psychological Association by Dr. 
George W. Hartmann, of Pennsylvania 
State College. Stimulation of other senses 
has a similar effect on vision, he found. 

“Apparently lights, sounds, smells, pres¬ 
sures, and pains do have some property or 


pioperties m common, fox how otherwise 
would one account for then similar influ¬ 
ence on visual acuity’” he said The xesults 
suggest that one sense might seive in place 
of "another, he concluded —Science Servin' 



Ail aluminum ladder made for use 
in an armory, for reaching the 
lights to clean them. The strong, 
rigid, yet light-weight structure is 
moved on the wheels at lower end 


Better Thermostatic Metals 

T hermostatic process control is 

rapidly extending into industry with 
the result that precise thermostatic metals 
are demanded, according to Howard Scott 
of Westmghouse Research Laboratoiies. 
Perhaps the most versatile of the thermo¬ 
stats available are those using bimetal actu¬ 
ating elements. Industrial application of 
this material, however, began only after 
the low-expansion alloy, Invar, became 
available. The first widely used bimetal was 
brass combined with Invar by brazing to¬ 
gether plates of equal thickness. These 
metals differ so widely in expansivity—18 
parts per million per degree, Centigrade 
that a small temperature change will cause 
a strip of the bimetal to bend consideiably. 
This bending is employed to actuate ther¬ 
mostats and other temperature responsive 
devices. 

In operating mechanisms, bimetal Is re¬ 
quired to apply mechanical forces. Its 
ability to do that, expressed as “activity,” 
is measured by the force required to annul 
unit bending. Accordingly, the strength of 
the bimetal is as important as its sensitiv¬ 
ity; that is, degree of bending for unit 
temperature change. The strength of a 
bimetal is determined by that of its weaker 
member. Brass is a comparatively weak 
metal, particularly at elevated tempera¬ 
tures. By substituting certain of the new 
austenitic nickel-chromium steels fox brass 
as high-expansion members, bimetals of 
markedly superior strength were obtained. 
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Such bimetals, after being properly con¬ 
ditioned, can be heated nearly to a red 
heat without loss of their reversible bend¬ 
ing characteristics. 

Bimetals in which the nickel-chromium 
steels are used lack the sensitivity of brass- 
invar. Recently, however, an austenite 
nickel-manganese steel has been combined 
with Invar to produce a bimetal having 
the high sensitivity of brass-invar with the 
superior strength of austenitic steel. The 
high-expansion member contains 8 to 25 
percent nickel and 3 to 12 percent man¬ 
ganese.— A . E. B. 


Blood Spots in Eggs 

SMALL blood spot in an egg does not 
indicate that the egg is stale or bad, 
says the United States Department of Agri¬ 
culture, in response to frequent inquiries. 
Blood spots are found occasionally in fresh 
eggs although this imperfection seldom oc¬ 
curs in the best grades of eggs that are 
candled and sold on the markets. Eggs from 
farm flocks are not so likely to contain 
blood spots as those from commercial flocks 
that are fed for maximum pioduction. 

The seasons when blood spots are most 
likely to occur are late spring when the 
hens are laying heavily and in the fall when 
the pullets begin to lay. Poultiymen who 
desire to remove all questionable eggs from 
those marketed should candle their entire 
production and use such eggs at home. Less 
forcing for egg production and liberal feed¬ 
ing of green feed will tend to reduce the 
formation of blood spots in eggs 


The Poor Fish Get the Air 

UE to the past three or four dry sea¬ 
sons, the lakes used in connection with 
the Iowa fish hatcheries reached a very low 
stage last year and a new method of aera¬ 
tion had to be developed to supply the 
young fish with a sufficient amount of oxy¬ 
gen in the water. 

According to Mr. S. P. Baur, State Fish 
CultHiist, two years ago several of his men 



A portable air compressor used to 
aerate the water in a fish hatchery 


were sent to the State Board of Health to 
learn how to make dissolved oxygen tests, 
and air compressors mounted on trucks 
were purchased to aerate the ponds. 

During the winter months all of the 
lakes with a depth of less than seven feet 
were tested twice a week and as soon as a 
lake showed a low amount of dissolved 
oxygen, one of the compressors was put 
to work. 


Following the extremely hot, dry summer 
of 1931, it was necessary to Improve this 
method and in conjunction with the En¬ 
gineering Department of Roots-Conners- 
\ llle-Wllbraham, Connersville, Indiana, the 
portable blower outfit shown in the illus¬ 
tration was developed. 

This unit has proved to be quite success¬ 
ful and the method of operation is as fol¬ 
lows* A 50-foot section of hose attached to i 
the blower is threaded under the ice and ! 
supported by two by six inch timbers j 
spliced together so that the hose is sus¬ 
pended at least three feet above the bottom 
of the lake. The blower is then started and 
as soon as a hole is blown m the ice, the 
hose is swung around in a circle so that 
the air does not escape. After several holes 
are blown in the circle, the hose is with¬ 
drawn and the unit is moved to anothei 
part of the lake where the operation is 
repeated. 


Sodium Meta! as a High 
Current Conductor 

A RATHER startling announcement was 
made at. the recent meeting of the 
Electiochemical Society by R. H. Boundy, 
of the Dow Chemical Company, who said 
that his company had for years been using 
a 4000-ampeie conductor 850 feet long con¬ 
sisting of iron piping filled with metallic 
sodium. The weight per unit conductivity 
is decidedly less than for copper and the 
cost pei Tunning foot of conductor is ap¬ 
proximately the same. 

Metallic sodium is white in color and 
very soft. Its most striking property is 
its strong affinity foi oxygen, which causes 
it to burst into flame when it touches water. 
While chemists have known the metal to 
have high electrical conductivity, it has not 
pieviously been thought of as a practical 
conductor.— A. E. B. 


Something May Come of This 
Grape Fruit Mutant 

GRAPE fruit plant which, It appears, 
will well bear watching for it may 
lurn out to be the accidentally discovered 
parent of a new strain of fruit, is growing 
in England and an account of it, written 
by its owner, Mr. J. Livingstone Sands, 
of Trent Vale, Stoke-on-Trent, England, 
is quoted below: 

“An article in the September, 1932 issue 
of Scientific American, entitled ‘Youth¬ 
ful Maturity’ deals with experiments on 
grape fruit seeds and the results. It is 
stated that normally these seeds take five 
years or more to grow and flower. I know 
nothing about these things, but thought 
that you would be interested in the fol¬ 
lowing: 

“In June last we had grape fruit for 
tea, and on cutting through one of them I 
found that one of the seeds inside was 
jnst cracking, similar to a brood bean seed. 
The fruit itself was in the pink of condi¬ 
tion. Just for the fun of the thing we 
planted this seed in a pot which stands 
in the hath room window upstairs. There 
is no heating in the room except what is 
carried! from the hot water pipes. The soil 
was ordinary leaf ’mold and loam mixed. 

“The grape fruit seed grew quickly and 
by the end of July had reached a height 
of 21 inches and bore a flower. In color 


Confidence—and Cask 
“The N I A training has 
taught me how to write a good 
new* star}, and whj it should be 
mitten that uaj Bj applving 
this knowledge I was enabled be- 
tore Quite completing the course, 
to sell a feature storj to Screen- 
land Magazine foi $50 That 
resulted m an immediate assign¬ 
ment to do another for the same 
magazine I am now doing fiction 
and hare had one short short 
stoij published Previous to en¬ 
rolling in the N I A I had 
never written a line foi publica¬ 
tion nor seuoush expected to do 
so “ Gene E Levant, 21500 Wil- 
shire Bhd , Los Angela C al 

How do you know 
you can’t WRIT El 

Have you ever tried ? 

Have jou ever attempted even the least bit 
of training under competent guidance ? _ 

Or have you been sitting back, as it is so 
easy to do, waiting for the day to come some 
time when you will awaken, all of a sudden, to 
the discovery, “I am a writer”? 

If the latter course is the one of your choos¬ 
ing, you probably never will write Lawyers 
must be law clerks Doctors must be internes 
Engineers must be draftsmen We all know 
that, m our times, the egg does come before 
the chicken 

It is seldom that anyone becomes a vvritei 
until he (or she) has been writing for some 
time That is why so many authors and writers 
spring up out of the newspaper business The 
day-to-day necessity of writing—of gathering 
material about which to write—develops their 
talent, their insight, their backgiound and their 
confidence as nothing else could 

That is why the Newspaper Institute of 
America bases its writing instruction on Jour¬ 
nalism—continuous writing—the training that 
has produced so many successful authors 

Learn to write by writing 

N EWS PAPER Institute training is based 
on the New York Copy-Desk Method It 
starts and keeps you writing m your own home, 
on 5 our own time Week by week you receive 
actual assignments, just as if you were right at 
vv ork on a great metropolitan daily Your writ¬ 
ing is individually corrected and constructively 
criticized. A group of men with 182 years of 
newspaper experience behind them are respon¬ 
sible for this instruction Under such sympa¬ 
thetic guidance, you will find that (instead of 
vainly trying to copy someone else’s writing 
tricks) you are rapidly developing your own 
distinctive, self-flavored style—undergoing an 
experience that has a thrill to it and which at 
the same time develops in you the power to 
make your feelings articulate. 

Many people who should be writing become 
awestruck by fabulous stories about millionaire 
authors and therefore give little thought to the 
$25, $50 and $100 or more that can often be 
earned for material that takes little time to 
write—stories, articles on business, fads, trav¬ 
els, sports, recipes, etc —-things that can easily 
be turned out m leisure hours, and often on 
the impulse of the moment 

How you start 

We have prepared a unique Writing Apti¬ 
tude Test. This tells you whether you possess 
the fundamental qualities necessary to success¬ 
ful writing—acute observation, dramatic in¬ 
stinct, creative imagination, etc. Youll enjoy 
taking this test The coupon will bring it 
without obligation. Newspaper Institute of 
America, 1776 Broadway, New York. 

i—-----;-—i 

J Newspaper Institute of America | 

| 1776 Broadway, New York j 

j Send me your free Wntinq Aptitude Test l 
• and further information on writing for profit s 
' as promised in Scientific American—January. J 


j Address . , | 

« (All correspondence confidential. No salesmen t 
1 will call on you.) 8A363 * 

L-j 
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MORRISON 

You Are Truly a 

GUEST 

From the moment yon arrive, 
your visit in the Morrison is 
more than just “a stay at a 
hotel.” Here, you are served 
with an unobtrusive friendli¬ 
ness that matches the luxuri¬ 
ously furnished rooms—every 
one outside, with hath, Ser- 
vidor, circulating ice-water 
and bed-head reading lamp— 
yet prices are unusually rea¬ 
sonable. 

In a perfect location—the 
“Loop” is built around the 
Morrison, making every of¬ 
fice, theatre, store and rail¬ 
road station near at hand —it 
is a great hotel in a great city. 

Visit Chicago and enjoy the 
Morrison’s advantages. For 
guests with cars there are 
automatic garage facilities. 
Write or wire for reservations. 

Special Floor Reserved for Ladies 

2500 ROOMS—$3.00 up 

LEONARD HICKS 

Managing Director 

MORRISON 

HOTEL 

Madison and Clark Streets 

, CHICAGO 


and shape this was similai to a small 
dandelion. This flower has now died off and 
left a hard center; but there are five more 
flowers in various stages of growth. The 
plant and leaves are of a pale gieen. 

“I do not know whether the above is 
unusual or not; but as your article deals 
with specially X-rayed seeds which flow¬ 
ered in five weeks, I thought you would be 
interested in this seed which has had no 
special attention.” 

Mr. Sands’ letter was submitted to the 
scientists of the General Electric Reseatch 
laboratories, who experimented with X- 
rayed grape fruit as described in the Sep¬ 
tember number, and from one of them, 
Mr. C. P. Haskins, came the following 
comment: 

“I was very much interested to receive 
the English communication of Mr. J. Liv¬ 
ingston Sands concerning his premature 
flowering grapefruit, and suiely thank you 
for it. This is the only case of which I 
have heard of this type of abnormality, 
and it would appear to me that Mr. Sands 
has a very unusual specimen. 

“Reasoning from my experience with 
American types, it would appear to me 
that Mr. Sands’ mutant is a naturally oc¬ 
curring variation not dissimilar fiom those 
which we obtained from X-rayed seeds, and 
even more interesting. 

“Evidence is accumulating to indicate 
that natural mutation, a foundation-stone 
of evolutionary processes, is primarily due 
(laying aside secondary chromosome rear¬ 
rangements incident to natural or artificial 
hybridization) to the action of natural 
ionizing radiation produced from such 
sources as radioactive potassium, uranium, 
radium, and thorium, and perhaps cosmic 
radiation, acting in small concentrations 
over enormous periods of time. The ex¬ 
posure of seeds to X rays is then in effect 
the repetition of a very old experiment 
under more favorable conditions. The time 
of the experiment is enormously reduced, 
but the X-ray dosage is multiplied tremen¬ 
dously. Effects, therefore, should be repre¬ 
sented by mutations of the same type as 
those normally occurring. We should, how¬ 
ever, be able to improve on Nature in at 
least three ways: by increasing the per¬ 
centage of occurrence of variations already 
existent; by emphasizing and carrying to 
extremes modifications already known in 


less positive form; and by repeating muta¬ 
tions beneficial to man hut detrimental to 
the plant carrying them—mutations which 
may have occurred at some time in the 
phylogenetic history of the plant but which 
disappeared before man became interested 
an it, perhaps before man’s advent. We 
have also the very slender chance of pio- 
ducmg something really entirely new. 

“In Mr. Sands’ plant we have a natural 
mutant, apparently, which quite equals 
ours m precocity in point of time and 
which possesses several other interesting 
features: the remarkable growth, vires- 
cence, odd flower, and habit of sprouting 
in the fruit. 

“Mr. Sands should certainly attempt to 
breed this plant. I would expect that selfed 
seed would be very largely type-true and 
might yield a very interesting strain. I 
would be moie than interested to follow his 
progress ” 

Mr. Haskins’ letter has been foiwarded 
to Mr. Sands 


One-Man Ferry of Radical Design 

UILT with the square lines of a barge, 
braced like a bridge, powered with a 
Diesel engine, and designed for complete 
operation by a single man, a strange little 
ferryboat recently slid from the Staten 
Island ways of the United Dry Docks. It 
was the first of the two vehicular ferryboats 
which have since shown such surprising 
service in their runs across the wide 
breadth of Hudson River between Irving¬ 
ton and Piermonl. 

From the time Eads Johnson designed 
them until they were actually put into 
operation, marine architects referred to 
these tradition-breaking vessels as “John¬ 
son’s folly.” The square bow would offer 
wasteful resistance; the square stern would 
prevent the water from properly meeting 
the propellers. Even Johnson was worried 
when the officials of the ferry company in¬ 
sisted that these hundred-ton boats be 
propelled by engines of only 70 horsepower. 

Several months’ use, however, has proved 
these vessels to be quite capable. Without 
fancy lines and trimmings, elaborate super¬ 
structure, and comparatively large ciew 
and operating expense, these little bottle- 
tight “boxes” of welded steel have been 
giving far more effective service than the 
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Above: A shot-welded car under construction. Below: An operator working with 
one of the new shot-welding machines. At right is the timing and recording unit 


large conventional steam ferryboats which 
they replaced. 

Besides the square lines, and the pilot 
house mounted on angle-iron stilts, the 
most unusual feature of these new boats is 
the truss-welded interior bracing of the 
hulls. Instead of liea\y internal bracing 
members, such as keels, ribs, beams, and 
frames, the entire interior of the hulls, ex¬ 
cept for the engine compartment, is filled 
with a cell-work of two-inch steel angle 
members, spaced on two-foot centers. The 
angles—running longitudinally, transveise- 
ly, and vertically—are welded together at 
every intersection and welded at their ends 
to the steel skin of the hulls, securing 
great strength and rigidity with least 
weight. 

Devised about four years ago by J. 
Kjekstad, electric welding authority, the 
truss weld system has been used with 
marked success in many types of hull con¬ 
struction, including oil carriers, deck 
barges, marine filling stations, derrick and 
even pile-drivmg barges. In no instance has 
there been a sign of failure. This is the 
first time the system has been used in the 
building of ferryboats. 

Divided into compartments by water¬ 
tight steel bulkheads, weighted with thir¬ 
teen tons of concrete, their hulls welded 
and braced by welded trusses, the vessels 
are practically unsinkable and non-capsiz- 
able. 

Driven by small Diesel engines of the 
originally proposed horsepower, and carry¬ 
ing a load of a dozen motor cars, they 
make the surprising speed of eight miles 
an hour. 


Shot Welding Stainless Steel 

T HE recent announcement of a new 
method of electric welding known as 
“shot welding” has provoked numerous in¬ 
quiries about this interesting development 
which marks another stride in the art of 
welding. 

Briefly, shot welding is resistance welding 
employing high current values within a 
short time range. It is performed by a 
machine which records every weld on a 
tape, thus permitting the operator to check 
back and see that each weld has been 



properly made. Moreover, the shot-weld- 
mg machine permits rapid operation. One 
man can make as many shot welds in a 
minute as he can place and head up rivets 
in an hour 

Colonel E. J. W. Ragsdale, research en¬ 
gineer for the Edward G. Budd Manufac¬ 
turing Company, of Philadelphia, is re¬ 
sponsible for the development of this in¬ 
genious and interesting method of welding. 
Colonel Ragsdale has long appreciated the 
value of stainless steel, which is unaffected 
by the majority of corrosive agents and 
which in its cold rolled statd is so much 
stronger than ordinary steel that it may be 
used in very light gages. High tensile stain¬ 
less steel, however, can not be riveted sat¬ 
isfactorily and it will not stand up under 
ordinary welding. Heat it to 2000 degrees 
and quench it and it becomes soft and 
ductile, with an elongation akin to rubber. 
Therefore, it was necessary to hit upon a 
satisfactory method of fabricating this 
metal before its widespread use was pos¬ 
sible. Shot welding is the answer. 

Shot-welded stainless steel retains its non- 
corrosive properties. 

Colonel Ragsdale’s experiments showed 
him that since the strength of welds in 
stainless steel vary radically with slight 
changes in current, manual time control, 
as nsed in welding low carbon steels, was 



THINK FOR ^ 

yourselfP 


jT\ARE you throw off the shackles 
of tradition and orthodoxy? Do 
you close your eyes and say, “What 
was good enough for those before 
me is good enough for me 9 ” 


For centuries the knowledge about 
himself has been kept fiom man— 
suppressed Today the Rusicru- 
cians. a NON-RELIGIOUS Brother¬ 
hood, offer every man and woman 
the opportunity of a frank study 
of life’s mysteries Do you know 
the facts about thought formation. 
Law of vibration, life on other 
planets, whether there is a soul'* 

Fascinating Free Book 
Write today to the address below 
and receive the FREE book “The 
Wisdom of the Sages.” It will tell 
you how you may share this knowl¬ 
edge and achieve real happiness. 
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ed for 50 cents in stamps Special circular for 3c stamp 
Established 1865 


Francis Banner man Sons, 501 B’way, N. Y. City 


Hunters! Riflemen! 

--—<: HERE THEY ARE ..— 

"Wizard Ballistic Dials’ 

J HStyle *c* Fob Elevations 

7-STYLE V Fob Windacz ySipKACH 

SKWD Mcwrr OKBER TO 

Sportsmans Scientific .Service _ ~ 
H.F tieisr, just. oo 9 xickson St, Aurora. Ill . 




1ST ANTED: Specialty product, preferably automotive, 

TV for national distribution by established manufacturer. 
Must be unique, protected by patents or process, of wide 
potential sale, demonstrable merit Individual ox corpora¬ 
tion possessing original product, idea, lacking capital, 
marketing facilities, give full details first letter. BOX 
215, Scientific American, 24 W. 40th St., New York. 


100 Paths To a Living 

A book for men and women to whom the depression 
brings challenge to start again, to win along new 
lines Edward Mott Woolley tells HOW 100 real 
men and women found way-, for— 

Getting lobs 
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Beating age limit 

Starting small business on scant capital 
or none 

Trading ability for partnership 
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lized, and the coatings built up to any de¬ 
sk ed thickness. The natural suiface of such 
a coating is dull but can be burnished to 
a bright finish. Water tanks, smoke stacks, 
undeiground pipes, and any other equip¬ 
ment subject to corrosion can be coated 
with any kind of metal. Prevention of coi- 
losion is, in fact, peihaps the most im¬ 
portant field of use for such coatings but 
they can also be used on architectural 
decorations where striking effects may be 
obtained. Store fronts, lamp pedestals, ceil¬ 
ings, columns, and the like can be built of 
any cheap and easily worked material such 
as wood, plaster, concrete, or cast iron, and 
made to simulate solid bronze or other 
solid metal by use of the new gun. 

The Metallizer consists of a gun some¬ 
what similar to an ordinary oxy-acetylene 
cutting torch. Through this gun a wire of 
the coating metal to be used—and practic¬ 
ally every metal is now available in wire 
form—is fed automatically to the nozzle 


not feasible He developed a timing device 
so arranged that when once set for a given 
condition, a constant time was assured for 
each consecutive weld. This was followed 
by the development of an annunciating re¬ 
corder. Heretofore, welds could not be ac¬ 
curately tested except by outward appear¬ 
ance. This recorder provides a highly 
desirable check. It woiks on the principle 
that for a given total metal thickness a 
given amount of heat energy is needed for 
a perfect weld Consequently, the recorder 
measures and records on a moving tape, 
similar to a ticker tape, the amount of 
electrical energy put into each weld. An 
inspection of the tape determines whether 
or not the welds are up to the desired 
standard 

But this machine does even more. So long 
as the welds are perfect the machine is 
silent. Let an imperfect weld be made, 
however, and a bell rings. Thus, improper 
welds, resulting from poor contacts, loose 
cables, improper adjustments, and other 
variables formerly left to the skill of the 
workman to detect, are now automatically 
discovered and a warning of their existence 
is immediately sounded. 

Shot welding makes possible a wide¬ 
spread use of stainless steel which may 
revolutionize not only aircraft structures, 
but railway vehicles, buses, trolley cars, 
elevators, and even water craft of various 
kinds. This metal has so many favorable 
chaiacteristics and structural advantages 
that its use in a number of different fields 
is possible and probable now that a means 
of satisfactorily fabricating it has been de¬ 
veloped. 


a quufe Calculator and complete TriKono 
metric Function Table Shows all functions 

« ition to 3-4 places at a glance 
:ight and Oblique Triangles, 
cations. Divisions, Proportions, 
and other problems m Meehan- 
Trigonometry made clear for the 
dent Potent time saver for In¬ 
structors and Checkers Size 9 
inch Durable Cardboard 50c 
Non-warping Pjralm $1 5(. 
, r f v Postpaid 
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Box 254 Cleveland, Ohio 


Textbook on 

Spherical 

Astronomy 

By IF. M Smart, D.ScAstrono¬ 
mer, Cambridge Observatory 


Amateur astronomers with mathe¬ 
matical leanings will revel m this 
new book which fills a gap that has 
previously been but poorly filled. 
It covers in separate chapters: 
spherical “trig,” the celestial 
sphere, refraction, the meridian cir¬ 
cle, planetary motions, time, heli¬ 
ographic coordinates, aberration, 
parallax, precession and nutation, 
proper motions, astronomical pho¬ 
tography, navigation, binary star 
orbits, occultations and eclipses, 
and is almost wholly mathematical, 
408 pages. $7.20 postpaid 


Gun Coats Anything With Metal 

T HERE seems to be no limit either to 
the kinds of materials that may he 
coated with metal or to the kinds of metals 
that may be used for the coating, with a 
new metal spraying gun, the Metallizer, 
which has been produced by the Metallize! 
Company of America, Ltd. This new gun 
is sold outiight to the user. 

Any surface—wood, plaster, concrete, 
paper, cloth, glass, or metal—can be metal- 


By George Ellery Hale, Hon. Dir . 
Mt. Wilson Observatory 

Building the 200-inch telescope; 
the possibilities of large telescopes; 
signals from the sun; exploring the 
solar atmosphere by means of the 
spectroheliograph;—these are the 
subjects dealt with in this book by 
one of the world’s foremost astron¬ 
omers. It also embodies as a part 
of its opening chapter the argu¬ 
ments, originally published in a 
magazine, by means of which Pro¬ 
fessor Hale “brought home the ba¬ 
con” to science and the world in 
the form of the multimillions need¬ 
ed to build the 200-inch telescope. 
The donors read them, were con¬ 
vinced, and made the funds avail¬ 
able. The final chapter gives nu¬ 
merous sidelights on the design 
and construction of the 200-inch 
reflector. The whole hook is written 
in the finished style which is a 
characteristic of Professor Hale’s 
writing, $2,15 postpaid 


Above; Close-up of the gun that 
coats anything with metal. Below: 
Demonstrating the fact that the 
sprayed metal, a short distance 
from the spray gun, does not bum 
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Above: A facsimile of a weather map, as received on board the S. S. President 
Harding . Below: The facsimile receiver on board ship. Reproducer is at right 


where an oxy-acetylene flame melts it. 
A high pressure stream of air, supplied 
also to the nozzle through a feed hose from 
an air compressor, breaks up the molten 
metal into millions of tiny particles and 
sprays them at high speed against the ma¬ 
terial being coated 

Facsimile Transmission to Ships 
At Sea 

N a recent trip of the S.S. President 
Harding from New York to English 
and continental ports, a successful test 
was made of equipment for reception on 
ship-board of facsimile weather maps and 
other data and information that may best 
be transmitted m original form. It is ex¬ 
pected that extension of this service will 
be of great value to steamship opeiators, 
as it will open to them the possibility of a 
weather reporting service that will be far 
superior to that now generally available. 

In order to test the facsimile system of 
weather map transmission, which will 
make the entire map of the Weather Bureau 
available on board ship, the United States 
Lines, the Radiomarme Corporation, and 
the Weather Bureau co-operated in the 
recent tests. Experimental work had been 
conducted along similar lines by the 




of fading. Since fading would be disastrous 
to successful facsimile reception, every ef¬ 
fort has been made to reduce it to a mini* 


! 


RCA a year or so ago, and good results mum. It has been found that when a 


had been obtained over distances of 3000 
miles. However, it was apparent at that 
time that further development would be 
necessary before the facsimile transmis¬ 
sion could be considered as reliable as 
the radio-telegraph system which it would 
supplement. Since that time the equip¬ 
ment has been improved to a point where 
it was considered efficient enough for a 
test under actual working conditions. 

The so-called diversity method of recep¬ 
tion was used on board the President 
Harding . In this system, two separate an¬ 
tennas, fore and aft, act as impulse col¬ 
lectors for two separate superheterodyne 
receivers. The out-put circuits of the re¬ 
ceivers are fed to a common amplifier. 
This system, credited to RCA engineers, 
has been used heretofore in transoceanic 
wort with remarkable results in reduction 


short-wave signal is weak at one point, it 
will almost invariably be strong at anothei 
point only a few hundred feet away. Thus 
the two antenna systems, with their subse¬ 
quent common circuit, take advantage of 
this peculiarity of short waves, and deliver 
to the facsimile recorder a modulated cur¬ 
rent almost unmarred by fading. 

At the recorder, a metal stylus, actuated 
by the received impulses, moves over the 
surface of a sheet of carbon paper, and so 
makes instantly visible the received image 
as it is recorded. The equipment is fed 
from a continuous roll of carbon tissue, 
which permits the quickest possible prep¬ 
aration for the reception of an image. 

The routine followed in this work is as 
follows; The RCA supplies to the Weather 
Bureau outline maps of the north Atlantic, 
of the correct size—8*4 by 1114 inches— 
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In the city’s 
Golden Horseshoe 
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Overlooking tke trees and 
lagoons of Central Park, kut 
close to tke city’s smartest 
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tan roof, after dinner coffee 
on tke mezzanine-card 
rooms, likrary and weekly 
forums. Live in tke social 
center. 

BARBIZON- 

PIAZA 

HOTEL 

101 west 58th street > central park, south, 
new york 

ROOM, BATH and 

CONTINENTAL BREAKFAST 

from $17 weekly , . • from $3 ffijly 
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GET INTO THE TOY BUSINESS 

J AS OUR MANUFACTURER 

Earn Money casting our new hollow 
Tos SolJieia, Indians, 5 and 10c 
Automobiles, Ashtiajs, etc , for a 
firm of many years standing NO 
EXPERIENCE required as we fur¬ 
nish full instructions with moulds 
ami buy finished goods A raie op- 
poitumty for these times, so if sou 
mean stuctly business write at once 
for full details as 1933 Wholesale 
Season i* Now Starting 

METAL CAST PRODUCTS CO, Dept S 
1696 Boston Road New York 


Supplied "with either Countershaft or Motor Drive 
Also few Rebuilt Lathes, 9" to 18". Easy Terms. 
Write for Lists. SOUTH BEND LATHE WORKS, 
505 East Madison Street, South Bend. Indiana . 



GEARS 

In Stock-Immediate Delivery 

Goars speed reducers, sprockets thrust 
bcuriKtR* flexible coupling* puile}8 etc A 
oompUti lint la carried in our Chicago stock 
Cm also quote on special goarfuof an\ kind, 
fetnd ua your blue prints and inquiries 

Write for Catalog No 20 
CHICAGO GEAR WORKS 
769-773 W. Jackson Blvd, CHICAGO, Ili 


iwsk-R2°i Counters 

_i 'hmfk 


MM Everything - 


(NCORPORATCO HARTFQHO Conk 

KINKADE GARDEN TRACTOR 

and Power Lawnmower ^ 

A Practical, Proven Power Cultivator f or gg. 

Gardeners, Suburbanites, Truckers, 

Florists, N urserymen, Fruit Growers Catalog 

Reduced Prices - Easy Terms |P&|i|L.Free 
American Farm Machine Co. 

1037 33rd Av. SE. Minneapolis, Minn & 

MAKE ARTIFICIAL. MARBLE 

Colorful glossy tiles, no polishing, rather uncanny. 
Novelties, tabletops, bookends, floors, whetstones 
Hard, inexpensive, fireproof, enamels wood. Secret 
cement methods Amazing samples 3c 

JOHN K. PAYN 

945 Grande Vista Drive Los Angeles, Calif. 


ELECTRIC FUN!—Book telling how to 
do 200 stunts with 110 volts A.C. Price $1 

CUTTING SONS 12-K St., Campbell, Calif. 


««* gv m WV rflfc •** spend Spring, Summer, 
W *» JE CT A and Fall gathering but-' 

terflips, insects—pleasure or profit I buy hundreds 
<rf kinds for collections Some worth, $1 to $7 each 
Simple outdoor work with my instructions pictures 
price-list SendlOcetits (notstampa)formylUustr itetl 
Prospectus before sending butterflies 



mt 


Make money taking pictures 'Photo- 
graphs in big demand. Commercial 
Photography also pays big: money 
Learn quickly at home in spare time. 
No experience necessary Write today 
for new free book. Opportunities xtt 
\Modern Photography American 
School of Photography, Dept. 2281 
3601 Michigan Ave., Chicago, 



AGENTS 500% PROFIT 

GUARANTEED GOLD LEAF LETTERS 

Tor Store fronts and office Windows Anyone can put them 
on. Free samples. Liberal offer to general agents. 

METALLIC IJRTTEB CO 440 N. Clark St, Chicago 


INDIAN RELICS—DEN CURIOS 

Prehistoric Stone Relics, Mod¬ 
ern Indian Beadwork and 
( J, ( Trappings, Navajo Rugs, An-' 11 

Firearms, Weapons, Min- ' 1 
W PfcaJta. Fossils, Cofb&w Lists 10c. ' 

jt3^RTE'R ! Elkhom, Wisconsin 


for use m the facsimile transmitter. From 
the individual reports received from ships 
at sea, the Bureau plots isobars and spe¬ 
cial symbols on one of these outline maps, 
and turns it over to the RCA for trans¬ 
mission. 

The present experimental work is being 
carried on through a 20-kilowatt trans¬ 
mitter at Rocky Point, Long Island. It is 
expected that the combination of this high 
power with the diversity method of re¬ 
ception will provide a steady, stiong sig¬ 
nal m all parts of the north Atlantic. 

Colored Copper 

B RASS and coppei may be colored vari¬ 
ous shades of biown or daik green by 
pickling the metals m baths containing 
certain chemicals, accoiding to the Journal 
of the Institute of Metals A dark biown 
oxidized bronze effect is produced m a 
bath containing copper sulfate and nickel 
sulfate crystals together with other chem¬ 
icals, while a dark green effect is produced 
in a bath containing small percentages of 
copper and nickel sulfate and potassium 
permanganate. 

Hazards of “Ages of Man” 

F ROM babyhood to three-score-years- 
and-ten, each age of man has its big, 
outstanding hazard, so far as accidents in 
the home are concerned. Lining up these 
hazards, in a talk before the Annual Con¬ 
gress of the National Safety Council, Dr. 
Marjorie D. Batcheloi of Palmerton, Penn¬ 
sylvania, said that in children from one to 
five years of age, pneumonia holds first 
place as the cause of death. Many of these 
child fatalities, she declared, are accidental 
deaths in a very real sense, since they might 
have been prevented if more care or in¬ 
telligence had been shown in the home. 

Gastro-mtestinal disorders take second 
place in causing death among young clul- 
dred. Dr. Batchelor said. Accidents, such as 
burns and falls, rank third. 

Among children of five to nine years, ac¬ 
cidents take the heaviest toll and diphtheria 
takes second place. 

At 10 to 14 years, accidental deaths lead 
m mortality tables. Fatalities from heart 
disease have a high showing, however, many 
of the cases resulting from an infection. 

“I want to make a plea to give school 
children a chance to recover completely 
from minor sickness before we rush them 
hack to the heavy schedule of school work,” 
said Dr. Batchelor. 

From 15 to 19, tuberculosis heads the 
list of death reports. The strenuous physical 
and emotional life of young people was 
blamed partially for this condition by the 
speaker, who said that even a vigorous body 
may be sapped of its strength by the pace 
of youth. Poor eating hygiene, especially by 
girls who are trying to keep thin or reduce, 
is another contributing factor. A third is 
the unwillingness of young people to take 
reasonable care of themselves in the con¬ 
valescent stage of an illness. 

Among people over 65 years of age, ac¬ 
cidents do not lead in the death toll, but 
falls do stand out as a cause of much 
misery. Three-fourths of the accidents at 
this age are falls, Dr. Batchelor stated, and 
as the bones of old people are brittle, they 
break easily and mend slowly. To make the 
home safe for the old, she advocated anchor¬ 


ing small rugs, providing good lights at 
hazardous places, hand rails on stairs, floors 
kept non-slippery .—Science Seivice. 


Absolute Alcohol 


R EMOVING water from alcohol to pro- 
. duce “absolute alcohol” has been a 
tedious process and many attempts have 
been made to dehydrate alcohol more 
cheaply and easily. In Germany, this has 
been achieved by the use of an azeotropic 
distillation process in which benzol or 
gasoline is added to foim a ternary sys¬ 
tem with alcohol and water. 

In the upper part of the rectifying col¬ 
umn a ternary mixture of alcohol, benzol 



Home humidifier described and 
illustrated opposite—cover removed 


and water, boiling lower than alcohol, is 
distilled off, whereas m the column itself, 
absolute alcohol remains. The ternary mix¬ 
ture is then allowed to settle off into layers, 
which in turn are used in the process again. 
This process, which has aheady found con¬ 
siderable use, has been improved by the 
use of tnchlorethylene instead of the benzol 
or gasoline. The German state monopoly 
is using the process in six of its plants and 
obtaining a daily yield of 340,000 liters of 
absolute alcohol.— A. E. B. 

Vibrating Tube Concrete Tamper 

A NOVEL method of tamping conciete 
placed in forms of walls and other 
structural units is coming into use. It is a 
tube within which an eccentric weight is 
revolved in such a manner as to cause it 
to vibrate 5000 times per minute. This tube 
is inserted into the plastic concrete being 
placed, and the vibration aids the concrete 
to flow around reinfoicmg rods and into 
the narrow parts of the form-work. It is 
claimed that one such electric tamper will 
do the work of five to 15 hand tampers.— 
Science Service. 

Electrocuted Milk 


P ASTEURIZATION of milk by elec¬ 
tricity is a practical process, according 
to Dr. C. G. King of the University of Pitts¬ 
burgh, who recently described the new 
process before the Electrochemical Society. 
Alternating current is passed through the 
milk and the entire mass of fluid is easily 
and evenly heated with a minimum of ex¬ 
posure to either air or metals. Water-cooled 
carbon-plate electrodes are used and the 
temperature is brought up in two stages— 
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first, to 120 degrees, Fahrenheit, and then 
to 162 degrees, Fahrenheit. The pasteur¬ 
ized milk produced has been given re¬ 
peated and thorough tests as to efficiency 
in destroying pathogenic organisms. The 
reports of these tests have been most satis¬ 
factory. 

Commenting on Di. King’s results, Dr. 
Lowy added that there are 17 plants already 
m operation utilizing the electrical heating 
method.— A. E. B. 


through a filter which removes dust sus¬ 
pended in the air It then passes through 
a humidifier which makes use of hot water 
to facilitate evaporation. The water is 
heated by a small amount of steam supplied 
by the existing boiler. Cleaned and humidi¬ 
fied, the air then passes through the dis¬ 
charge grill. The circulation is produced 
by a quiet, elastically-mounted fan driven 
by a small motor. The air is brought back 
to the basement through a return grill. 


CURB THIS GLAND 
DEGENERATION 
That Causes These 
Familiar Symptoms 
In Men Past 40/ 


I F you are past 40, and ^lS| 

now have to get up even YR 

night, and have started to lilr...., " ‘Vfwfe 

suffer from what you think 
are “bladder symptom* ’ Ag/mr 
jou should know vUut doe- Hk 1 V 

tors say this weakness often fflHHKi 
means They saj that 63'' t l"m v 

of men past a certain mid- fT jwi 

die age suffer from degen '’UdflnflH 

eration of a vital male v - v ,' ' W* A 

gland — the prostate, and 
night rising is one of the \ 

^uiest signs of thi> gland 
weakness Constipa- 
tion, piles, pains in back 

and legs that feel like sciatica or rheumatism, and 
weakness and lack of endurance are frequent results If 
unchecked, this gland may swell until surgery is needed 
to relieve it Yet today a simple home treatment act-> 
immediately to check the-.e symptoms and bring amazing 
quick relief Thi>> -mme principle med in New York 
hospital tests, ha>> recently )>x ought splendid results 

ffree to Mem Past 4® 

Now a vital free book "Whs Many Men Are Old at 40/' 
explains complete facts about prostate gland weakness 
and methods of prevention Complete details of the 
simple Thermalaul treatment and actual experiences of 
many of Thermalaid's 100,000 satisfied users No cost 
ox obligation—just write today 
W 1. KIRK, President, The Electro Thermal Company 
9661 Morris Avenue, Steubenville, 0 

Western Vddresa Dept 96-R 500 Wm Tox B1 Jr Loa Vngelea Cat 


Smoking Cools Fingers and Toes 

W HEN you smoke you cool your fingers 
and toes from one to nine degrees 
while at the same time your blood pressure 
and pulse rate increase. 

This seemingly paradoxical finding 
showed very definitely in experiments aimed 
to determine the effects of tobacco on the 
circulation of the blood in the extremities 
and the advisability of permitting patients 
with the mysterious Buerger’s disease to 
smoke. The tests just concluded on young 
adults were carried on over six months by 
Dr. W. G. Maddock and Dr. Frederick A. 
Coller of the University of Michigan Hos¬ 
pital. 

The cause of the cooling of the extremi¬ 
ties was found to be the effect of tobacco 
on the sympathetic nenous system, which 
among other functions ordinarily expands 
or contracts the walls of the small blood 
vessels of the skin to regulate circulation 
and so temperature. 

“Buerger’s disease,” or thrombo-angiitis 
obliterans, is a not uncommon condition of 
young adults m which a blocked circula¬ 
tion may so affect the extremities as to 
lead to gangrene. The exact cause of this 
disease is still a medical mystery. For many 
years physicians have been convinced that 
the disease becomes worse if the patient 
continues to smoke. The experimental result 
of Drs Maddock and Coller demonstrates 
just how this occurs; smoking further re¬ 
duces the temperature and circulation of 
the already deficient blood supply in the 
extremities of these patients. Therefore pa¬ 
tients with Buerger’s disease are strongly 
urged to stop smoking. 


Air Humidifier and Filter 

T HE “humifilter,” a device which will 
circulate, filter, and properly humidify 
air in a home without the use of a duct 
system, using electnc power at the same 
rate as a single incandescent lamp, has 
been announced by engineers of the Gen- 
eial Electric Company who have for some 
time been engaged m the study of air con¬ 
ditioning problems. The device is capable 
of producing a complete change of air in 
the lower part of a house in 40 minutes. 

Because the human body is comparatively 
imperceptive to changes m the moisture 
content of the air, over a wide range, a 
way was sought by the engineers to make 
the control of the humidity automatic. The 
solution to this problem was found in a 
humidistat which measures the relative 
humidity of the air and automatically con¬ 
trols the amount of moisture evaporated in 
the “humifilter”. 

The “humifilter” has been shown through 
tests to be very effective in humidifying 
the entire home, since the diffusion and 
distribution of moisture in the air in a 
closed space is not dependent upon the 
movement of the air within the space. The 
device has an evaporating capacity which 
will supply an adequate amount of moisture 
to homes with a volume not exceeding 
50,000 cubic feet. It has a filtering capacity 
which will take care of a volume of about 
15,000 cubic feet—or a home with six to 
eight rooms on the lower floor. 

The “humifilter” is installed m the first 
floor of a home and discharges a gentle 
flow of air through the floor grill. This 
air is taken from the basement and passed 


Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 


72 Branches located in 
Greater New York 
Established 1853 


You register at some hotel—and go 
about your business. 

But—what happens in an emer¬ 
gency? You’re a stranger in a 
strange city. You need quick action 
You have no time to answer person¬ 
al questions—to establish yourself. 
Why chance finding yourself in a 
complicated position when you come 
to Chicago? 

Write us on your letterhead. Ask 
for a Knickerbocker PREFERRED 
GUEST CARD. You become a friend 
—at once—a known and recognized 
personality. Your signature will help 
us serve you better. Write us nowl 

Chicago's HOTEL 


Walton Place (East of Michigan Blvd.) 
Adjacent to the business section—-' 

Yet away from the noise and grime. 
Outstanding Accommodations—Low Rates 




CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


Household Management and Kitchens 
(a publication of the President’s Con¬ 
ference on Home Building and Home 
Ownership) gives reports on household 
management and kitchens as well as othei 
work centers. It gives most comprehensive 
studies of the subjects. It is a bound book 
of 228 pages and is sold at a very low 
price. James Ford , Care of President's 
Conference on Home Building and Home 
Ownership, New Commerce Building, Wash- 
mgton, D , C — $L15. 

National Paving Brick Association, 
Proceedings 1931, contains a series of 
valuable technical papeis presented at the 
Twenty-fifth (Silver Anniversary) Annual 
Meeting held at Pittsburgh. National Pav¬ 
ing Brick Association, National Press 
Building, Washington, D. C. — Gratis . 


The Present Economic State of Ger¬ 
many (International Conciliation, April, 
1932, No. 279) gives six objective and 
scientific studies on the subject of economic 
conditions in Germany from the points of 
view of agriculture, industry, transporta¬ 
tion, communication, public finances, and 
banking and credit. The several authors 
are eminent professors of economics at six 
important German universities. Carnegie 
Endoioment for International Peace, 44 
Portland Street , Worcester, Mass. —5 cents. 


Standard Specifications for Vitrified 
Brick Pavements (Series A-29 Ameri¬ 
can Society for Municipal Improvements) 
gives approved engineering practices in 
connection with the design and construction 
of pavement that has been in use in this 
country for over a half century. Well il¬ 
lustrated. National Paving Brick Manufac¬ 
turers Association, National Press Build¬ 
ing, Washington, D. C.—25 cents. 

Airport Management (Aeronautics Bulle¬ 
tin No. 17) gives considerable out of 
the way information; for example, storage 
charges at representative airports. In Los 
Angeles an airplane having a wing span 
of 30 feet costs SI.10 a day for storage but 
if the wing span is from 85 to 100 feet the 
tariff is $6.25 daily or 1600 dollais a year. 
Aeronautics Branch, U. S. Department of 
Commerce, Washington, D. C.—Giatis 

Where Profits Are Made in the Coal 
Business (Bulletin No. 122) gives many 
approved methods of handling and storing 
coal. Gifford-W ood Company, Hudson, 
N Y .—Gratis. _ 

Molybdenum (Bureau of Mines, Economic 
paper 15), by Alice V Petar, describes 
the economic uses of a relatively rare ele¬ 
ment. The price is dropping steadily as the 
uses increase. Superintendent of Documents , 
Washington, D. C.—10 cents (coin)*. 


Calorimetry descubes an apparatus for 
the determination of the heating value 
of a gas This brochure describes not only 
the apparatus itself but also its operation 
American Meter Company, Inc., Albany, 
N. Y. — Gratis. 


Nickel Alloy Steel Castings (Nickel 
Steel Data and Applications 8-A) de¬ 
scribes the applications of these alloys, 
their melting, casting, and heat treatment. 
The International Nickel Company, Inc., 
67 Wall Street, New York City. — Gratis. 


Civil Aircraft Accidents and Casualties 
(Aeronautics Branch Bulletin No. 13) 
makes public the causes of accidents in 
civil air navigation in the United States 
The fatal accidents and the miles flown 
per fatal accident in all seivices were com¬ 
paratively small in the period considered 
Aeronautics Branch, U. S Department o} 
Commerce, Washington , D C—Gratis 


Zoning, by Edwaid M. Bassett, Counsel, 
Zoning Committee of New York, is a 
compact but complete handbook of zoning 
covering the story of the spread of this 
movement, the leasons for zoning, the ex¬ 
periences of the various zoned cities, the 
correct principles and best practice, the 
legal pitfalls and a selected list of refer¬ 
ences. National Municipal League, 309 East 
34th Street, New York City—25 cents. 


Marine Biological Laboratory Supply 
Department furnishes preserved and 
living material for courses in zoology, 
botany, and related subjects. Strange to 
say, such material is rather hard to secure 
and a steam yacht is part of the equipment 
of the Laboratory. Marine Biological 
Laboratory, Inc., Wood's Hole, Mass .— 
Gratis. 


Huggenberglr Tensometers are used to 
evaluate stresses in the most complex 
structures under the most complicated 
conditions of loading. Relatively little 
technical training is necessary to those us¬ 
ing the method. The pamphlet describes 
the highly interesting device and the meth¬ 
ods of using it Bald win-Southwark Corpora¬ 
tion, Philadelphia, Pa — Gratis . 


Gold in Canada (No. 730 Mines Branch), 
by A. H. A. Robinson, gives in brief 
form a picture and description of the gold 
mining industry in Canada as carried on 
at present. Mines Branch, Department of 
Mines, Ottawa, Canada.—20 cents. 


Scheduled Air Transportation (Aero¬ 
nautics Bulletin No. 23) gives full in¬ 
formation as to the service rendered to the 
public in air transport. Aeronautics Branch, 
U. S. department of Commerce, Washing¬ 
ton, D. C. — Gratis , 



This triple pentode circuit employs the latest super-control, variable mu pentodes 
—44 type tubes—in the radio-frequency stages. There are two tuned radio¬ 
frequency stages preceded by a band-pass filter arrangement. Through the use 
of the new variable-mu tubes, cross-talk, hum, distortion, and receiver hiss are 
virtually eliminated. The detector stage is untuned. The Wunderlich detector 
tube, in addition to acting as perfected detector, gives the effect of an extra 
audio stage. It is coupled to the 42 type power output tube by resistance coup¬ 
ling. The tone quality is superior to that possible where an output pentode is 
coupled to ah ordinary detector being operated at high input levels. The auto- 
matic line voltage control amperite is another feature of the circuit. This 
and compact, being built up on a chassis only 8/4 inches by 
Mgcls.- ( and bottom'views, and complete list of parts 
^ k 8 obtained fihfe tffc* Allied Engineering Institute, Suite 541, 98 Park 

^ ^ . :* ■, (1 r * v . 



Books SELECTED BY THE EDITORS 


MARVELS OF MODERN 
CHEMISTRY 

By Beverly L Clarke , Ph.D. 

ASED on ""Every Man’s Chemistry” 
by Ellwood Hendrick, which was 
the first comprehensive book written for 
the layman, this goes a bit further and 
brings this branch of science up to the 
present day. Natural divisions of Theo¬ 
retical, Inorganic and Organic Chemis¬ 
try are again divided into constituent 
parts and developed according to the 
interest and value of each in industry. 
Thirty photos ‘"bleed” the pages, thus 
giving larger illustrations than the size 
normally allows. It would be difficult 
to imagine a more intriguing and sub¬ 
stantial presentation than is here to be 
found. Lucky are the classes that will 
have this as a text or reference book 
and it should with equal propriety be 
available in all general libraries.—$3.20 
postpaid. 

THE METALS 


sitting. Forty-six illustrations enhance 
a text of 268 pages in a format alto¬ 
gether pleasing.—$3.70 postpaid. 

CHINA TO-DAY: ECONOMIC 

By I. B. Condhffe, Pro}. Economics, 
Michigan 

AS Research Secretary of the Institute 
•C-k of Pacific Relations and then Sec¬ 
retary of the League of Nations ‘"World 
Economic Survey.” Dr. Condliffe has 
had ample opportunity to study all 
phases of the situation, the research al¬ 
ready done, and by friendly association 
with Chinese intellectuals to assess the 
basic economic realities of present-day 
China. Thus this concise analysis be¬ 
comes not the work or opinion of one 
man but the collated evidence from 
every available source molded into a 
constructive outline of the formidable 
obstacles that face the Chinese people. 
—$2.65 postpaid. 


relief, and ending his work, still in 
harness, by caring for the little Arme¬ 
nians as part of his larger plan for 
Near East relief. Since his death much 
new data has become available from his 
diaries and family records to form this 
saga of his life and influence m mUny 
fields.—$4.75 postpaid. 

YOUR HEARING 

By W. C. Phillips and H. G. Rowell 

OW to preserve and aid hearing 
by facts from the experience of 
two outstanding authorities. The 
mechanism of hearing, the varieties and 
causes of hearing trouble, with a care¬ 
ful statement on the possibilities of 
remedial medical treatments, is all 
carefully explained, as well as lip read¬ 
ing, mechanical aids, and systematic 
hygiene for the conservation of hear¬ 
ing. This is a constructive attempt to 
supply the lack of knowledge which re¬ 
sults in making a disaster out of a mis¬ 
hap.—$2.15 postpaid. 




By A F/edenck Collins 

HE allo}s, amalgams, and com¬ 
pounds which are so rapidly being 
developed in a wide variety of applica¬ 
tions are here explained for the non¬ 
technical reader: common metals, noble 
metals, uncommon metals, rare-earth 
metals, radio-active metals, and so on— 
also the discovery of each, how and 
when first found, what use is being or 
probably will be made of each. There 
is an interesting chapter on hypothetical 
metals—metals once believed to exist 
but later proved to be non-existent. A 
handy compact reference.—$2.15 post¬ 
paid. 


FORTY YEARS FOR LABRADOR 
By Sir Wilfred Grenfell 

T is impossible in any short review 
to do this book justice, for of all the 
stories of heroism and adventure that 
we have read this one must be placed 
first. There is inherent in it not only 
a profound impulse to serve mankind, 
but also the urge to divine compassion 
bolstered by physical courage second 
to none. To the lonely fisherfolk Sir 
Wilfred brought not only the necessary 
medical treatment, often going tremen¬ 
dous distances for a call, but also that 
human appreciation of their evident 
want both physically and spiritually 


HEROES OF THE AIR 
By Chelsea Fraser 

R EPEATED printings of this book at- 
• test its appeal because of the ac¬ 
curacy and conclusiveness of the chron¬ 
ology, the variety of its illustrations, 
including as it does clear maps of all 
important flights and the general com¬ 
prehensive details given throughout. Six 
hundred and forty-eight pages, forty- 
three maps drawn by the author, and 
forty-two photographs. A splendid non¬ 
technical reference.—$2.65 postpaid. 

MODERN MERCURIES 




THRILLS OF A NATURALIST’S 
QUEST 

By Raymond L. Ditmars 

T HIS is a different sort of book about 
animals, for while it tells for the 
first time some newly observed habits 
of certain species, it is a most interest¬ 
ing account of the specimen hunting 
travels of the author—internationally 
known as an authority and collector. 
Many of the descriptions and scenes are 
set forth in most vivid and realistic 
fashion, in a style altogether entrancing. 
One would like to read straight on 
through, yet the chapters are so ar¬ 
ranged one can—and should in order 
to properly digest the mass of infor¬ 
mation—read the record of what is 
known of a single species only at a 


which sprang from an understanding of 
love and sympathy A rugged, wonder¬ 
ful biography, strongly written because 
of its simplicity.—$4.25 postpaid. 

THE SAGA OF FRIDTJOF NANSEN 
By Jon Sorensen 

ELOVED by children as he loved 
them and held in deep affection 
and honor by his country to which he 
reflected so much honor, the sturdy ad¬ 
venturer in frozen continents spent the 
last years of his life in assuaging 
the hunger and misery that followed the 
war. Winner of the Nobel Peace Prize, 
he was the official ambassador of the 
League of Nations in repatriating war 
prisoners, in charge of Russian refugee 


By Lloyd George and James Gilman 

F ROM the beginning of communica¬ 
tion—traditionally the fleet-footed 
Mercury, messenger of the Gods—down 
to the latest expansion of the airmail, 
the story runs with exceeding interest 
through pony express, pioneer railroad, 
and modern mechanized post-office, till 
today we can talk across oceans quite 
as readily as within our own city. Well 
told and full of interest.—$3.15 post¬ 
paid. 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDD Y 


Member of the New York Bar 


The New Trend of Invention 

R ECORDS of the Patent Office indicate 
that new trends are being followed by 
the inventive minds of America This fact 
seems evident as the applications for pat¬ 
ents on certain types of devices increased 
noticeably during a period when total ap¬ 
plications are declining at the rate of 
about 12 percent 

In the past year, according to Thomas 
E. Robertson, Commissioner of Patents, 
there has been an influx of applications 
for patents m connection with air con¬ 
ditioning, refrigeration, oil burners, de¬ 
waxed oils for automobile lubrication, 
alloys, electric clocks, the automobile in¬ 
dustry, and devices for rendering railroad 
travel more comfortable, safer, and less 
expensive. 

Many of the applications which have 
been received in increased volume represent 
the engineering talent of already estab¬ 
lished companies that wish to improve 
their products, Commissioner Robertson 
stated. At the same time, other applications 
reveal the ideas of American consumers. 
Of the 20,000,000 automobile owners in the 
United States, for example, many have 
ideas for improving the efficiency or com¬ 
fort of this form of travel, he said. 

“They are stimulated by their own ex¬ 
perience to work out all sorts of devices,” 
said Commissioner Robertson. “These in¬ 
clude inventions for opening and closing 
the doors of the cars by the driver without 
leaving his seat. Plans for various varieties 
of free-wheeling refinements are coming 
to the desks of our patent examiners in 
notable numbers. The same thing applies 
to patents relating to railroads.” 

Commissioner Robertson pointed out 
that at the same time many of the patent 
applications on devices relating to railroads 
come from experienced, technical railroad 
men. These include such things as improve¬ 
ments for unseen but vital parts of rolling 
stock such as journals, ball and roller 
bearings and means of lubrication, as well 
as air conditioning for cars and signaling 
systems for dispatching trains. 

But also there are applications springing 
from the brains of those whose only rail¬ 
road experience has been as passengers. 
Such ideas sometimes lead the way to far- 
reaching changes, he said — ( Department 
of Commerce .) 


Plant Patents 

T HE plant patent law passed a little 
more than two years ago has resulted 
to date in the granting of 39 patents on 
flowers, fruits, and other plant life. 

The patents protect horticulturists in 
their possession of a; new variety of plant 
which may be distinguished from others 
% the* color of the flower petals, the shape' 
^ distinguishing 


TV1"R. LIDDY will be pleased to 
answer the inquiries of our 
readers who may desire informa¬ 
tion relative to the various sub¬ 
jects reported in his department. 

—The Editor . 


Although no far-reaching importance is 
attached to any such patents already 
granted, this protection may be invaluable 
to further developments, such as the re¬ 
ported experiments under which it is 
hoped that pulp-wood trees may be coaxed 
lo grow twice as quickly as they do now. 

The new patents involve the use of color 
plates in registering those which are dis¬ 
tinguished solely by a new combination 
of colors. 

The majority of the plant patents have 
been granted for new varieties of floweis 
Sixteen patents were issued for roses and 
nine for other miscellaneous floweis such 
as carnations, freesias, and dahlias. The 
rose appeals to be the most popular fiowei, 
if the number of patents issued so far can 
be taken as an index of the trends and 
tastes of plant breeders. Red seems to be 
the favorite color as eleven of the patented 
roses are red and four are yellow. 

Luther Burbank, the famous plant 
breeder, although dead, has received six 
plant patents through his executrix, Eliza¬ 
beth Burbank of Santa Rosa, Cal. Burbank 
has to his credit today more plant patents 
than any other plant breeder. On April 5 
of this year four patents were issued to 
him covering, respectively, a new red free¬ 
stone plum, a pure golden freestone plum, 
a large beautifully colored variety of deep 
carmine plum, and a yellow freestone 
peach. On May 10, 1932, he leceived an¬ 
other patent for a red-skinned, golden- 
fleshed plum, very large in size. His sixth 
patent, issued last July 19, was for a 
chrome yellow, apricot-like flavored plum. 

Thirteen patents have been granted for 
new varieties of fruits, including peaches, 
cherries, strawberries, and dewberries. 

Majority of Canadian Patentees 
Are Americans 

O F the total number of 11,262 Canadian 
patents issued in 1931, 7298 were ap¬ 
plied for by residents of the United States. 
This is nearly 65 percent of the whole issue 
and is an increase of 2 percent over the 
preceding year. Of the remaining, 1705 
patents or over 15 percent came from resi¬ 
dents in 31 other countries.— ( Journal of 
the Patent Office .) 

No Silver in “Silvercraft” 

H OLLOW ware which resembles silver 
but contains no silver and is not sil¬ 
ver plated, is not to be labeled or advertised 


as “Silvercraft,” accoidmg Lo an order of 
the Fedeial Trade Commission to a New 
Yoik firm. Likewise, clocks having frames, 
stands, oi backs which resemble silver but 
neither contain silver noi are silvei plated 
are not to be designated by the term “Sil- 
vercraft.” 

Exception is made in each of the fore¬ 
going instances as follows: “Unless the 
word ‘Silvercraft’ is accompanied by a woid 
or words equally conspicuous in type and 
position, stating the metal oi material of 
which the said hollow ware or clock frames, 
stands or hacks are composed.” 

Trade Mark Registration in 
China 

N EW regulations of the Chinese Trade 
Mark Bureau prohibit the use of the 
words “legistered tiademark” on goods of¬ 
fered for sale m China unless the mark is 
legistered in China, according to a radio¬ 
gram from Acting Commercial Attache A. 
B. Calder, Shanghai. 

It is not believed that this particular 
portion of the regulations will decrease 
the fraudulent use of American trade¬ 
marks on goods manufactured elsewhere.— 
(Department of Commerce ) 

Exporters Warned to Pay Patent 
Tax 

M anufacturers exporting abroad 

who have obtained patent grants of 
inventions and industrial processes should 
be especially careful to see that their patent 
taxes are paid when they become due 
Failure to pay may result m the patent 
becoming invalidated oi a penalty of ad¬ 
ditional levy. Moreover, in those ‘countries 
where taxes aie payable on trademarks, 
care should be exercised to see that these 
are paid within the prescribed period in 
order to avoid complications.— ( Depart¬ 
ment of Commerce .) 


International Patent Exchange 

I NTERNATIONAL exchange of patents 
and manufacturing processes on a new 
basis is planned by Amerika-Interessen, 
Inc., according to an announcement by B. 
Lilienthal, president of the Aktiengesell- 
schaft fuer Amerika-Interessen, which was 
organized in Berlin to further German- 
American trade relations. 

“International trade cannot possibly re¬ 
cover until the present tariff restrictions are 
readjusted,” Mr. Lilienthal said. “In the 
meantime, some remedy must he found for 
industrial paralysis due to these insur¬ 
mountable barriers to normal international 
exchange of manufactured goods. Manu¬ 
facturers in Germany, and in England, 
France and other industrial nations have 
reacted favorably to the proposal of 
Amerika-Interessen, Inc., that at least part 
of the income lost through decline of ex- 
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port markets for finished goods should be 
recaptured through license of patents or 
through other arrangements whereby new 
products, devices, and manufacturing meth¬ 
ods can be made available in countries 
other than those of origin. 

“It will be the purpose of Amerika- 
Interessen, Inc. to do everything possible 
to establish contacts and further negotia¬ 
tions not only for Euiopean industries and 
firms having proposals of interest to 
American manufacturing corporations; but 
also to conduct negotiations for American 
manufacturers who wish to exploit the 
foreign rights of their patents in Europe.” 

“Snaplite’ 5 Patent Upheld 

DECISION handed down by Judge 
D. J. Knox of the U. S. District Court, 
Southern District of New York, in an in¬ 
fringement suit brought against U. S. Elec¬ 
tric Manufacturing Corporation of New 
York by Burgess Battery Company on the 
Burgess “Snaplite” flashlight patent, upheld 
the charge of infringement and furthermore 
confirmed the validity of the claims of 
Burgess United States Patent Number 
1701093. The court ordered that the de¬ 
fendant stop infringing. 

Although the defendant endeavored to 
Invalidate the claims of the Burgess patent 
by citing earlier United States and foreign 
patents the court pointed out the novelty 
of the Burgess “Snaplite” construction and 
ruled that the earlier constructions do not 
anticipate the Burgess construction 


Hazeitine Patent Review Denied 

ETITION to the Supreme Court of the 
United States for review of a case in¬ 
volving a controversy over alleged in¬ 
fringement of Hazeitine Patent No. 
1553853, relating to radio high vacuum 
tubes and control of undesired regenera¬ 
tive effects, by means of neutralizing cir¬ 
cuits, was denied recently by the highest 
court in Radio Corporation of America 
v. Hazeitine Corporation. 

Respondent sued for the alleged infringe¬ 
ment and the United States Circuit Court 
of Appeals for the Second Circuit held 
the patent was valid on authority of its 
prior decision in Hazeitine Corp. v. Wilder- 
muth, and Hazeitine Corp. v. National 
Carbon Co. 

The patent of respondent covers, par¬ 
ticularly, so-called plate circuit neutrali¬ 
zation in which a neutralizing coil is 
associated with plate of output side of 
tube, neutralization being effected wholly 
within the plate circuit. 


Radio Patent Decision Upheld 

HE Supreme Court of the United States 
refused recently to review the determi¬ 
nation of the Circuit Court of Appeals for 
the Third Circuit that three claims of the 
Dunmore and the Lowell and Dunmore 
patents relating to the use of residence 
alternating electrical current in radio re¬ 
ceiving sets are invalid. [See page 380, 
June, 1932, Scientific American.] 

The court denied the petition for review 
filed by the Dubilier Condenser Corpora¬ 
tion, present owner of the patents, of the 
decision holding the claims in issue in¬ 
valid and not infringed by the Radio Cor¬ 
poration of America. 


In case No. 396, the high tribunal denied 
a review on the ground that petitioners 
failed to file their petition within the 
time prescribed by the statute. In this 
case the condenser corporation had alleged 
infringement of Lowell and Dunmore 
Patent No. 1455141, which covers radio 
receiving apparatus and claims the means 
for use of alternating current from stand¬ 
ard residence light power, in lieu of direct 
current from batteries, in sets consisting of 
radio frequency amplifiers, a detector, and 
audio frequency amplifiers. 

The court also refused to review case 
No. 397, involving alleged infringement of 
Lowell and Dunmore on Patent No. 
1635117. This patent covers a signal re¬ 
ceiving system and claims the means for 
operating circuits of a low-frequency am¬ 
plifier tube from alternating current. 

The trial court held that claims 3 and 
14 of No. 1455141 and claim No. 9 of No. 
1635117 were valid and infringed. The 
petitioners appealed to the Supreme Court 
from a decision of the Circuit Court of 
the United States for the Third Circuit 
which reversed the trial court’s decision 
on the ground that both patents were in¬ 
valid for want of invention. 

The Supreme Court had previously 
granted review of cases Nos. 316-18, 
brought before it by the Department of 
Justice to determine whether assignments 
of the patents involved in this case and 
one other patent by Mr. Lowell and Mr. 
Dunmore, formerly Bureau of Standard 
scientists, to the Dubilier Condenser Cor¬ 
poration are valid. The Government con¬ 
tends that the inventions were perfected by 
the scientists as part of their research in 
the field of radio art for the Government, 
on Government time, and therefore the 
inventions are the property of the Govern¬ 
ment. These cases have not yet been heard 
by the court. 


Government Wins Case Decision 

HE Curtiss Aeroplane and Motor Cor¬ 
poration has been denied by the Su¬ 
preme Court of the United States review 
of its suit against the Federal Government 
to recover compensation for the use or 
manufacture by the Government of an im¬ 
proved lubricating system for aeronautical 
motors which the Curtiss company alleged 
was an infringement of its patent No 
1329038. 

In its appeal to the Supreme Court, 
petitioners complained against alleged in¬ 
fringement by the Government in its 
manufacture and use from 1917 to 1923 of 
Liberty motors, and also 'Wright and 
Packard motors. The invention in suit 
covers an improved lubricating system by 
which operating parts may be lubricated 
uniformly and without flooding at all 
angles of inclination. 

Petitioners sought in the Supreme Court 
to overturn a Court of Claims decision 
that the Curtiss invention was not pat¬ 
entable in view of the prior art, particu¬ 
larly Patent No. 843084 to Grieser and 
Yates, Patent No. 925258 to Winton, and 
British Patent No. 15866 to Austin, re¬ 
lating to motor vehicles and boats. It held 
that the patentee merely adapted existing 
and old elements to a new condition of 
use without alteration of their functioning 
capacity. 

In its petition to the highest court for 


a writ of certiorari, the Curtiss company 
alleged that the Court of Claims failed 
to give any effect to the presumption of 
validity arising from the grant of the 
patent, and to the presumption of novelty 
arising from the issuance of a secrecy or¬ 
der during the pendency of the patent 
application. 

In its opposition brief, the Government 
stated that although the Court of Claims 
did not specifically refer to the presump¬ 
tion of validity arising from the issuance 
of the patent, there was nothing in its 
opinion to indicate that it failed to con¬ 
sider this presumption in determining the 
weight to be given to evidence as to prior 
developments in the art. 


Patent Disclaimers 

N discussing certain questions relating to 

disclaimers m the patent infringement 
suit of Fruehauf Trailer Co. v. Highway 
Trailer Co., Judge Tuttle, sitting in the 
United States District Court for the East¬ 
ern District of Michigan, used the following 
illustration: 

“Another thing these disclaimers do in 
nearly every case is to define the claim in 
a most unusual way. The wording is so 
unusual and so difficult to comprehend that 
you just cannot take the original claim 
and the disclaimer and shape a claim that 
reads in the way that any good solicitor 
draws claims. Speaking by way of illustra¬ 
tion and with some exaggeration perhaps, 
the usual disclaimer claim is very much 
like a solid block of marble. The dealer in 
marble delivers the solid block and tells 
his purchaser that it is a Madonna. When 
the purchaser complains, the dealer says: 
‘All you have to do is to knock off all of 
that block except what represents a beau¬ 
tiful Madonna. 5 There is so much difference 
between the block of marble and the Ma¬ 
donna which the sculptor produces that 
the two can hardly be considered as the 
same. There is so much difference between 
the original claim of the patent and the 
claim as worded by this type of disclaimer 
that the same analogy applies. They are 
substantially as far apart as the block of 
marble and the Madonna. * * * 

“Nearly every one of these cases of 
disclaimers that has come before me has 
been of the type of the block of marble 
out of which the Madonna was carved by 
discarding the part they did not care to 
use for the statue, or attempting to recarve 
the statue to make a sculpture wholly dif¬ 
ferent. This thing is done, not by defining 
the lines that shape the piece of sculpture, 
as would seem required by the patent 
statutes concerning definite claims, hut by 
discarding everything that is not wanted, 
and using a process of elimination and re¬ 
mainder purely. * * * 

“Under present conditions, it is neces¬ 
sary for business men and their patent 
lawyers not only to read the claims of 
patents, but to search the drawings and 
specifications to see whether or not there 
is something else shown, a picture of a 
Madonna somewhere in the background, 
that somebody with glasses will say is 
plainly disclosed. If it gets down to a 
question of whether it is plain or not plain, 
we are liable to inject something into the 
patent that is going to be weighed dif¬ 
ferently by different sets of glasses, and 
seen m different lights.” 
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Miracle Worker, AGE 8 



speaks eagerly into the mouthpiece. use it daily for a dozen different . From among more than seventeen 
And as simply as that, he talks to purposes. For friendly chats. For million telephones in this country, 

his friend who lives around the cor- business calls. To save steps, time the very one you want will be Con¬ 
ner, or to his Granny in a distant and trouble. To be many places, do nected quickly and efficiently with 

city . . . achievements which, not many things, visit many people, the telephone in your home or office, 

so many years ago, would have without so much as moving from Your telephone is the modern mir- 
seemed miraculous. the living room of your home or acle which permits you to range 

These miracles he takes as a mat- the desk in your office. where you will—talk with whom 

ter of course, in the stride of his At this very moment, somewhere, you will. It is yours to use at any 

carefree days. You yourself probably your voice would be the most wel- hour of the day or night. 

accept the telephone just as casu- come music in the world. Some one - —. . 

ally. Seldom do you realize what ex- would find happiness in knowing AMERICAN TELEPHONE 

traordinary powers it gives you. You where you are and how you are. AND TELEGRAPH COMPANY 







ACROSS THE EDITOR’S DESK 


S cientific American is starting another in¬ 
vestigation. The Keeley motor, the electronic re¬ 
actions of Abrams, psychic phenomena, alumi¬ 
num ware for cooking, the so-called “lively” base¬ 
ball—all these have been studied in the past and 
the results spread before our readers for their in¬ 
formation. But this new investigation is something 
different—something that comes straight home to 
every reader—something in which every reader can 
co-operate for the advancement of one branch of 
science. We are going to follow this new research 
for several months, and you will not want to miss 
even one part of it. In our March issue will be given 
full details and complete information as to how you 
—each and every reader—can help. 


“You are a stockholder in the corporation that 
employs me. At least it costs you nearly two dollars 
and a half a year to help keep that corporation 
going.” With these words, a stranger who called 
himself a phytopathologist, deposited m the hands 
of the author of an article which is scheduled for 
our March issue, a bulletin covering the work of his 
“corporation.” WYath and astonishment overcame 
the recipient as he read therein the boasts that the 
corporation—the Division of Horticultural Crops 
and Diseases—had spent 14,000,000 dollars of the 
people’s money m 44 years. Government waste Dis¬ 
gusting! And yet, what is this? This division saves 
lettuce farmers 8,000,000 dollars annually; returns 
to tomato growers annually six times the amount 
spent each year by the division; saves 7,000,000 dol¬ 
lars annually to canners of three vegetables; saves 
cabbage growers 1,000,000 dollars annually; saves 
fruit growers of California and Florida several mil¬ 
lions; and—but why continue? The sparkling story 
of this “most profitable waste” will tell the rest. 


When the amateur microscopist wishes to pass on 
from the study of pond life, which is discussed m the 
present issue, he is often at a loss as to how he 
should proceed. He may wish to prepare his own 
cultures of bacteria to watch their growth into 
startling shapes, to prepare his own slides, and to 
make his own sterilizing apparatus without which 
it would be impossible to obtain pure cultures; yet 
the innumerable gadgets advertised by the instru¬ 
ment companies would have, for him, a too-profes- 
sional cost and a too-professional air. To meet this 
urgent need, we have obtained an article for our 
March issue which goes into minute detail as to the 


sort of equipment needed by the amateur—test- 
tubes, glass dishes, home-made oil-tm sterilizer, 
glass jars, and the like—the few common and cheap 
chemicals needed, and the preparation of media for 
the propagation of bacteria from cheap ingredients. 


When a rainbow appears m the sky and your 
unscientific friends—who don’t read Scientific 
American —ask you why the spectrum appears as it 
does, and all sorts of other flattering questions about 
it, can you answer them without guessing too much? 
Understanding the rainbow involves some most in¬ 
teresting aspects of physical optics. One of our 
readers, Mr. Gaylord Johnson, became interested in 
rainbows but since they occurred too rarely for 
proper study, he home-brewed one by means of glass 
bulbs and some odds and ends. He succeeded in re¬ 
producing the beautiful phenomenon with scientific 
accuracy. Then he sat down and described the ex¬ 
periment for the rest of our readers. His article, 
“Home-Brewing the Rainbow and Understanding 
It,” will appear in our March issue. 


When Mickey Mouse cavorts and prances across 
the screen, to the accompaniment of music and all 
sorts of queer sounds, what person m the audience 
is so soured on the world that he cannot be amused? 
This little humanized mite has long held our fancy 
with his antics but how much more so since he 
was given a voice—since the advent of the talkies! 
Behind the reproduction of the Mickey Mouse 
sound accompaniment, there is a technique that is 
far more complex—in some ways—than it is in an 
ordinary movie of human beings. This technique 
has, however, been clearly and interestingly ex¬ 
plained in a story now on hand which has been 
scheduled for our next issue. 

m 

According to the author of an article which will 
appear in our March issue, the next step in aircraft 
design—the problem of conquering the higher re¬ 
gions of the earth’s air belt, the so-called strato¬ 
sphere—is close at hand. The possibilities in this 
direction and the limitations from the mechanical, 
aerodynamic, and meteorological standpoints that 
are being encountered by European and American 
researchers in powered flight in the stratosphere, 
are all ably and interestingly discussed m this 
article. 
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Outline of the 


The Moon 


Universe 


By J. G. Crowther 

The whole universe, from electrons to stars, 
including life, is the scope of this book, which 
was written by the author of several rather re¬ 
cent articles m the Scientific American. There 
have been a number of books treating every¬ 
thing in the universe, so to speak, but we place 
this one on the top of the pile. One way m 
which it differs from many is that the author 
was entitled to write it. He has a broad scientific 
training and is in close touch with the per¬ 
sonnel of science in Great Biitam, being the 
liaison between the famous Cavendish Labora¬ 
tory at Cambridge and the press, also scientific 
correspondent (in America we should say sci¬ 
ence editor) of Great Britain’s “best” news¬ 
paper, the Manchester Guardian , and is rapidly 
becoming known as a leading popularizer of 
sound science, not as a journalist invading sci¬ 
ence but as a scientist invading journalism. 
This book conveys the true atmospheie of sci¬ 
ence. Not only does it cover inoiganic science 
—modern cosmology and astrophysics and 
atomic physics—but the organic world as well, 
from the sub-microscopic viruses to apes and 
psychology. And it is all pleasant reading, not 
dull, but blight and constantly interesting.-- 
$3.65 postpaid. 


The Curative Value 
of Light 

By Edgar Mayer, M. D. 


Thousands take sun-baths. Thousands use 
health lamps. Hundreds of thousands think 
sun-burn or excessive tan is healthful yet to 
this vast public the true facts are little known. 
Here is a book which gives the facts clearly, 
concisely and honestly. It tells you what light 
can do and what it carit. It tells you bow and 
bow long to take your sun bath and what dan¬ 
gers you run from getting excessive tan. It 
tells you how to use a sun-lamp and what type 
of lamp to buy. In fact it tells the medical truth 
in order to light many wide-spread misconcep¬ 
tions and to explode unfounded claims.—$1.65 
postpaid. 


By Walter Goodacre, Dir . Lunar 
Sect . British Astron , Assn. 

Here is good news for the amateur astrono¬ 
mer who enjoys studying the endless variety 
of details on the moon’s surface—and what 
amateur doesn’t! Walter Goodacre, the world’s 
leading lunanan, has just published this new 
and exhaustive atlas and treatise. Roughly its 
364 pages (7% by 10 inches) contain the fol¬ 
lowing: A 50-page introduction to the study 
of lunar features; 25 separate chapters describ¬ 
ing all the principal formations on the moon 
Each of these chapteis contains one section of 
the author’s well-known 60-inch map of the 
moon, and a dozen pages of detailed descrip¬ 
tive matter about each individual fonnation It 
is true, the same maps in reduced size are to 
be found in “The Splendour of the Heavens,” 
but the descriptions in the new book are al¬ 
together more detailed, and in addition there 
aie m the new book neaily 100 close-up draw¬ 
ings of especially interesting foimatums. The 
present treatise supersedes the two previous at¬ 
tempts to give a systematic survey of the mark¬ 
ings on the moon, those, lespectively, of Neison 
(1876) and Eiger (1897) both being out of 
punt, and is superior to anything of the kind 
over published Every amateur astronomer 
should add this woik to his library before it 
too goes out ol print, as it has been published 
piivately.—$5.25 postpaid, impoited. 


Rewinding 

Small Motors 

By D. H. Braymer and A. C. Roe 

Marked increase in the use of small motors 
for special services, as in refrigeiators, oil 
burners, washing machines, vacuum machines, 
etc., necessitated the revision and enlargement 
of the first edition to give the operating char¬ 
acteristics and construction of the later de¬ 
signs. Here in detail with abundant diagrams, 
will be found all necessary information for the 
care and repair of fractional hoisepower motors 
of every description. Included in the appendix 
is the elimination of radio interference due to 
the use of small motors A broad, practical 
treatise.—$2.65 postpaid. 
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DR. IRVING LANGMUIR 


A MILLION dollars a night! Dr. Lang¬ 
muir, who has just received the great¬ 
est recognition any scientist can receive 
—the Nobel Award for Chemistry in 1932 
—made possible this saving to the Ameri¬ 
can people in electricity costs by his de¬ 
velopment of the high-intensity incandes¬ 
cent lamp, which contains small quantities 
of either nitrogen or argon. He is the sec¬ 
ond American chemist to have been hon¬ 
ored by the Swedish Academy of Science 
in 31 years. 

Growing out of his work with the incan¬ 
descent lamp came momentous discoveries 
affecting the then new and immature 
vacuum tube. Dr. Langmuir’s work with 
vacuum tubes contributed largely to the 
vast development of modern radio broad¬ 
casting. Equally important was his dis¬ 


covery of the atomic hydrogen method of 
arc welding. He has been particularly in¬ 
terested in the mechanism of chemical re¬ 
actions taking place on the surfaces of 
solids. He is now engaged in working out 
the laws according to which atoms and 
molecules distribute themselves over sur¬ 
faces to form monatomic layers—laws of 
great importance in understanding many 
simple phenomena. 

To Dr. Langmuir, the Nobel Award is a 
distinctive honor among many previous in¬ 
ternational honors consisting of awards, 
medals, and honorary degrees. Educated 
at Columbia University and in Gottingen, 
Germany, he was an instructor at Stevens 
Institute of Technology before joining in 
1909 the General Electric Research Labo¬ 
ratory, of which he is Associate Director. 







From "The Sign of the Oro^,’* P.aamount 


FAITHFUL REPRODUCTIONS OF 
HISTORICAL OBJECTS 


S IGNIFICANT of the extent to -which research is 
carried in the filming of an historical motion 
picture is the illustration above. The vase at 
the left is of hammered brass, and is an accurate 
reproduction of a vase used in ancient Rome. The 
jewels are not valuable, but they are exact replicas 
of those of 96 a.d., and on the screen give an effect 
that could not be any better if the originals were 
available and were used in the scene. The gown is 
of metal cloth and is patterned after one that was 
worn many centuries ago. 


















Note the "prop” tree in this scene from a talkie depicting a phase of early American history. Movie 
camera lines take in only the lower branches which have been inserted into holes in the "trunk” 


History in the Talkies 

Necessitates a Vast Amount of Research, for Accuracy 
and a Certain Amount of Legitimate Trickery 

By ANDREW R. BOONE 


T WO thousand costumed ladies and 
gentlemen of old France loosed 
their voices in a roaring demand 
for “liberty, fraternity, equality”—not 
in Paris, but in Hollywood. They 
walked on a freshly paved street, parad¬ 
ing before cameras pointed toward a 
large painted set that ended abruptly 
30 feet above the ground. 

Attached to the cameras, however, 
were small squares of glass which shut 
out the sky above the painted backings, 
leaving that part of the film unexposed. 
To the eye, the scene revealed these gor¬ 
geously dressed principals and extras 
milling aimlessly in front of two high 
painted walls, some 300 feet in length. 
Yet on the screen, when finally the 
picture was completed, one saw them in 
the France of 10 centuries ago, voicing 
their demands before stately buildings 
whose spires rose much higher toward 
the heavens than the “historical sign¬ 
boards” before which they actually ap¬ 
peared. 

The magic glass fixed to the front 
of the camera was painted black. It 
“blacked out” all above the buildings 
on the painted backing. After the scene 


was filmed, a second small glass 
was painted to represent the tops 
of the buildings and, with the lower 
part of the film now covered with an¬ 
other black glass, was photographed. 
This gave the completed picture, accu¬ 
rate and authentic, but produced at a 
cost of many thousand dollars less than 



and double printing brought 
the two scenes together in 
perfect blending with not 
so much as a light streak 
to indicate where the large 
backing ended and the 
small painted glass began 
Art directors prescribe 
how these historical scenes 
shall be “shot.” They may 
use miniatures, mat shots, 
glass shots, or sets built 
in forced perspective—nar¬ 
rowing from the camera to 
the background to give an 
impression of depth. For 
economy and accurate re¬ 
production the mat shot 
finds particular favor since 
it enables large numbers of 
people to work in a scene. 


yet does not demand construction of 
costly sets. 

Historical pictures include all those 
which deal with people and countries 
prior to 1918. The end of the World 
War seems to be the dividing line be¬ 
tween the modern and the old, largely 
because of the vast amount of research 
required to procure accurate, authentic 
“properties” and costumes in vogue 



Courtesj Pox Film Ooip 

Painter "aging” a set 30 years in 10 minutes, 
using paint and a blow torch expertly applied 
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Courtesy MOM . 

An artist putting the finishing touches on a 

plaster Buddhist statue. The making of this 

huge reproduction is described in the text 

in various countries prior to that date. 

The other day I found myself at the 
Fox studio, on the outskirts of Los 
Angeles, looking across London’s fa¬ 
mous Trafalgar Square as it was m 
1900. Seed soaked m formaldehyde and 
planted less than two weeks before had 
sprung up to provide a luxurious green 
carpet in the formal English garden. 

Artists at the moment were painting 
St. Paul’s Cathedral on a backing Car¬ 
penters were nailing in place large 
plaster plaques on the replica of Nel¬ 
son’s monument. 

But they were constructing only what 
would be seen through the 
cameras’ finders—nothing more. 

The four famous lions that have 
guarded the Nelson monument 
for a century or longer had been 
modeled in plaster and nailed 
into place. Full size plaster 
lions they were, but the monu¬ 
ment ended 20 feet above the 
ground because the camera 
angle, shooting across the monu¬ 
ment, required only that part of 
it to be built. 


E VEN the bronze plaques 
commemorating Nelson’s 
victories had been poured in 
plaster and painted with a 
brown lacquer. Tied by shred¬ 
ded rope to their wooden forms, 
at last they were nailed in place. 
But the monument and nearby 
buildings looked too fresh. The 
“aging” process commenced im¬ 
mediately after construction had 
stopped, and in a few days two 
painters' had added an appear- 
ance of antiquity to the sur¬ 
faces. As you Ipowtfj),every city; 


ance Coal dust marks Lon¬ 
don by settling on its build¬ 
ings; then ram comes to 
streak them from roof to 
basement. Here the workmen 
added the touch of age by 
blistering and painting alter¬ 
nately until the composition 
brick-like slabs, moulded in 
squares four by six feet, gave 
that streaked, grimy appear¬ 
ance so characteristic of old 
English buildings. An air 
brush blowing wet lamp 
black across the surface pro¬ 
duced the ram-soot effect. In 
a day a modern movie set 
was turned back to an En¬ 
glish street three decades 
o!d. 

In preparing these sets 
for “Cavalcade,” research as¬ 
sistants had been called upon 
to tell the director with 
pictures, sketches, cartoons, 
paintings, and original prop¬ 
erties exactly how the City 
of London Imperial Volunteers were 
dressed when they departed from the 
Tilbury docks, Southampton, for the 
Boer War in 1900; how Trafalgar 
Square looked, not in 1899 or 1901, but 
in 1900; how the mteiior of Victoria 
station, the exterior of St. Paul’s Catlie- 
clial and the beach at Folkestone looked 
when Bleriot landed near Dover at the 
end of his historic flight acioss the 
English channel. Not only the beach 
itself, but also a replica of Bleriot’s 
monoplane, from bluepiints and photo¬ 
graphs supplied by the famous airman 
himself, was constructed by expert 


workmen in the studio carpenter shop. 

In due course the C.I.V’s were leady 
to sail for the Boei War from a dock 
at Wilmington, California, aboard a 
Pacific coastwise passenger vessel used 
as a transport by the United States 
during the Spamsh-American war. Ex- 
British soldiers marched down the dock. 
Some of them wore actual uniforms 
once owned by members of the CIV., 
and brought to Hollywood recently 
from London, while others had been 
provided with copies made at the studio 
Two companies of C TV’s, and two 
companies of the Black Watch might 
well have been His Majesty’s subjects 
maiching off to war, so perfectly did 
they learn the drill manual from sol¬ 
diers who really did sail from Tilbury 
that day 


In the inevitable bathroom scene, dried milk supplies 
the suds as the property man, in the background, stirs 
vigorously. Note the microphone suspended overhead 


XACT replicas of all properties— 
from uniforms to beds—must be 
used, for someone, somewhere, will spot 
an off-period costume or property. Alex¬ 
ander Hamilton never would have per¬ 
mitted a French piece in bis New York 
borne, considering the anti-French feel¬ 
ing then running so high. The life of 
this great statesman offered the movie¬ 
makers an opportunity for fine “cast¬ 
ing” of properties. For “Alexandei 
Hamilton” they procured from the 
Metropolitan Museum full data on Ham¬ 
ilton’s New York and Philadelphia 
homes. The great Secretary of the 
Treasury had filled his Philadelphia 
house with furniture and trappings of 
French origin, while in his New York 
home, which stands today, all gave evi¬ 
dence of the Dutch influence. 

But the pioducers went further than 
accepting the museum’s 
advices. Rey W. Neville, 
the furniture expert who 
furnished properties for the 
picture, had copied several 
rare pieces sold from the 
Reifsnydei collection two 
years ago at the American 
Art Gallenes, New York. 
An aim chair had sold for 
33^000 dollars; a hair’s- 
breadth reproduction, ob¬ 
tained from wax moulds, 
appeared in the movie. 
George Arliss, playing m 
“Alexander Hamilton,” rec¬ 
ognized in one straight 
chair the finest example of 
French taste existing today. 
Although it was manufac¬ 
tured in Philadelphia re¬ 
cently, it might well have 
appeared in Hamilton’s 
Philadelphia home during 
the revolution. 

On sets depicting more 
recent periods, particularly 
in pictures dealing with life 
in the United States, some 
original properties occa- 
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Director DeMille with a sketch used in pre¬ 
paring an elaborate set depicting ancient Rome 


sionally are found m use today One 
company, needing a wood-burning rail¬ 
road engine in Hollywood, made one 
of papier mache. Carpenters pushed it 
across a set as smoke from “liquid fog” 
poured from the funnel. Another com¬ 
pany, needing a similar engine on loca¬ 
tion in central California, found one 
still running. They borrowed it for a 
crash scene, and soon this will appear 
on the screen of many theaters, smash¬ 
ing into a cart such as was used in 
1890—but the body you will see flung 
to its “death” was a dummy! 

I N a picture of the same period, 
George O’Brien, the actor, dressed m 
native Indian feathers, looked so much 
like a real Indian that the white and 
the reds could not be distinguished on 
the set. And arrows clanged into nearby 
wood with real authority, for Indians 
working in the picture had made them. 

Not long ago, one director wanted to 
show troops sailing from a great port, 
but he could find no ship fitting the 
particular period. At the studio there 
was, however, a “prop” ship used in a 
former picture. How to film the ship 
moving away from the movie dock of¬ 
fered a serious problem, for it was a 
permanent structure, built on land and 
weighing scores of tons. At last an in¬ 
genious property man suggested that, 
since the ship could not steam away, 
the dock should be made to slip away 
from the ship. Accordingly it was built 
on rollers and when the time came for 
the troop ship to depart, the dock rolled 
slowly 200 feet down a slight incline. 
Gravity and ingenuity made possible a 


scene that otherwise could 
have been filmed only at 
great cost. 

Another director needed a 
statue of an ancient Buddhist 
priest to decorate an Indian 
temple. None could be found 
in Hollywood, yet the next 
morning he found this im¬ 
portant property awaiting 
him on the sound stage. 

Meantime a member of the 
art staff had copied a photo¬ 
graph of such a statue, and 
made an enlarged print of 
the full size of the statue 
wanted. He squared off the 
photograph, then planned its 
dimensions on paper. With 
the plan and picture along¬ 
side he moulded a mixture 
of plaster, clay and linseed oil to the 
likeness. This done, a quick-drying 
enamel supplied the finishing touches. 

When m Europe last year, Cecil B. 
DeMille, the noted director, learned 
that, at the Paris World’s Fair, before 
the World War, a model of Rome as 
of 100 a.d. had been shown. Someone 
had taken a panoramic photograph of 
the model. Search of old Paris news¬ 
papers revealed the name of the pho¬ 
tographer, and soon DeMille had in his 
possession a picture of the great Italian 
city complete in detail because the 
model had been faithfully produced 
from sketches. 

But he wanted to use the picture in 
place of a costly set in “The Sign of the 
Cross.” So back he went to Hollywood 
where studio photographers copied the 


likeness and made an enlargement 15 
feet high and 20 feet long. Then, by 
the simple process of hanging the pic¬ 
ture in place of a painted curtain and 
lighting it with brilliant sun arcs, he 
again photographed it as an authentic 
background for the actors closer to the 
camera. 

Parading before the director in this 
scene, the actors wore hundreds of 
jewels that looked under the bright 
lights like costly pieces. Seven men, 
working five weeks, had manufactured 
at the studio 800 pieces of jewelry and 
1400 metallic ornaments, including 
rings, anklets, buckles, and even hair 
pms, copies of originals excavated from 
ancient ruins of Rome and Pompeii or 
replicas struck from early Roman stat¬ 
uary. Where originals could not be 
found, designers made blue prints of 
pieces which had been pictured in 
books. Later, expert costume jewelers 
and metal workers “interpreted” the 
blue prints in the form of finished 
pieces. 

B REAST plates, helmets, arm bands 
of brass and copper and tin, plated 
with gold and silver, appeared on the 
set. Here, I thought, was another evi¬ 
dence of profligate spending for start¬ 
ling effects. Why not polish the raw 
metal rather than plate it? Edward 
Gross, Paramount wardrobe head, fur¬ 
nished the answer: 

“One man could not possibly polish 
a breast plate in less than three hours,” 
he said. “We can silver plate or gold 
plate it by dipping for about three 
cents.” Compare some 18 dollars for 
plating 600 pieces with 1800 man¬ 
hours necessary for polishing and the 
saving becomes readily apparent. 

Considerable trickery necessarily 
plays an important role in motion pic¬ 
ture production, but less so with his¬ 
torical pictures than with other types. 
When Mr. DeMille found the script 
called for Christian martyrs to be 
mowed down by arrows shot from an- 



Beyond the actors clothed in reproductions of ancient costumes, is the city of 
Rome. The photographic background was made from a model found in France 











74 


SCIENTIFIC AMERICAN 


FEBRUARY • 1933 



Couitesy t’rmeisal 

Mummies made to order. An actor being made 
up for the part just before going on the set 


cient bows, he decided to use 
living targets. Mr. DeMille, 
an expert archer, assigned to 
himself the dangerous task 
of shooting steel-tipped ar¬ 
rows at their breasts, but to 
guard against accident the 
players marked for “death” 
m the Christian massacre 
scene had their bodies pro¬ 
tected by heavy mail, with 
several thicknesses of pad¬ 
ding between the mail and 
their outer robes to hold the 
tips once the arrows found 
their marks. 

Of course, no pictuie in¬ 
volving the high-living blue 
bloods of ancient days would 
be complete without a bath¬ 
room scene. So the Em¬ 
press Poppaea climbed down 
into a luxurious wooden pool, 
painted to resemble marble 
and fashioned from sketches 
of one discovered in the 
ruins of Rome. The movie 
bath measured seven by six¬ 
teen feet and contained five feet of 
water. Dried milk, stirred indusliiously 
by a property man wielding a wooden 
paddle, “foamed” to provide luxurious 
lather such as any Roman maiden well 
might have envied. 

All these “props” are important, but 
none more so than costumes, which fre¬ 
quently fill the entire screen during a 
close-up of the piincipals. Uniforms, 
civilian dress, and children’s clothing 
offer as much difficulty as even the 
larger sets to reproduce. An audience 
can detect true silks and brocades from 
substitutes, even when they are seen as 
lights and shadows on the screen. For 
that reason many evening gowns ap¬ 
pearing in an historical picture cost as 
much as 1000 dollars. 

W HEN an actress appears in a 
gown supposedly worn by some 
ancient queen or court attendant, 
chances are that the garment dupli¬ 
cates in detail—even to the construction 
of petticoats—one worn many centuries 
ago. Recently Earl Luick, an artist who 
has designed costumes for many pic¬ 
tures, was making plans to reproduce 
80 dresses and suits worn in England 
30 years ago. He commenced by pro¬ 
curing originals wherever possible. Into 
his workshop he took these and ripped 
each one into all its parts. From these 
he made patterns and from the patterns 
built up new costumes to fit the various 
people. 

“Cloths repeat every seven years,” 
Luick told me. “For 1900, there’s some¬ 
thing made today which we can use to 
look like the silk, satin, or silk muslin 
then In vogue. When we go back to, 
say, 1730, we find cloths very stiff, but 
drapery fabric usually serves to repro¬ 


duce them. Whatever the cloth, how- 
evei, we must use the best we can get; 
otherwise il would not tailor correctly. 

“Fortunately for us, most period pic¬ 
tures represent either the United States, 
France, or England. Fashions generally 
start in Paris and soon their influence 
appears as copies or adaptations in the 
other two countries. Seldom do we go 
back further than 1800. With earliei 
periods more research usually pioduces 
something we can copy or sketches from 
which we can design.” 

Of course, not all the several hun¬ 
dred people appearing in the Trafalgar 
scene wore dresses and suits costing 
large sums. Only those near the camera 


wear “authentic” silks and woolens. 
Others were sufficiently out of focus 
to permit “cheating” m costumes. Yet, 
except as to materials, all were authen¬ 
tic in pattern. 

1 UICK and other movie designers take 
^ their ideas from cartoons, the line 
diawmgs offering them exact interpre¬ 
tations of the dress of the day; paint¬ 
ings; magazine reproductions; books; 
and originals. Recently Luick, requir¬ 
ing old English costumes, searched old 
clothing stores from Paris to San Fran¬ 
cisco, and he found more garments to 
copy in those two cities than in Lon¬ 
don itself. 

Even wend costumes, such as those 
worn by ape-men and mummies, must 
be correct. You might think a make-up 
artist would be embarrassed by a call 
for a mummy, yet a living “mummy” 
walked onto a set recently, complete 
even to rotting cloth covering his body, 
yellow and dirty hair, and “dead” eyes. 
The artist had found a description of a 
mummy that suited him. From this he 
worked out a combination of colors, 
which, when applied to the actor’s face 
and hands in combination with fuller’s 
earth, gave the actor the ghostly, dried 
appearance of one dead nearly 40 cen¬ 
turies. Fifteen hundred feet of cheese 
cloth, “rotted” over a gas flame, en¬ 
cased his body. 

You may rest assured, though, that 
insofar as it is humanly possible, every 
detail in an historical drama is coi- 
rect. Historians have recorded in word 
and picture types of people and cities 
of nearly all times. Taken together, 
mixed in the crucible of a director’s 
imagination and an artist’s conception, 
these combine to produce authentic 
plays of the past. 



A real, honest-to-goodness wood-burning locomotive was obtained for filming 
this scene of an early grade-crossing accident, but the M actor” is a dummy 





OUR POINT OF VIEW 


Beer 

ROSIT! 

Perhaps it ivill benefit you. At 
least it is expected to benefit you— 
should we say directly?—by helping 
your country balance its budget. But 
what is this Babel that assails our ears, 
these sophomoric cries of victors and 
vanquished, of Wets and Drys? 
Through the uproar, we hear also the 
voices of scientists, taking sides. 

‘*Is not 1 ” 

“Is!” 

“I say it is not 1 '’ 

“Is too!” 

And so on, far into the next adminis¬ 
tration. Four percent beer, 2 75 percent 
beer, 5 percent beer—any one of them 
is intoxicating. Is not 1 Is I Back and 
forth the battle rages so that we on 
the sidelines, looking like the movie 
shots of the audience at a tennis match, 
sway back and forth until blessed dizzi¬ 
ness overcomes us; w r e lose conscious¬ 
ness and hear no more. 

Apparently this is not a question of 
opinion but one of fact. Obviously each 
side can prove its case incontrovertibly; 
otherwise why the vehemence? It is not 
a question of the drinker's physical 
condition—oh no, whether he is fresh 
or is dog-tired after a day’s hard w T ork 
—oh no; whether he takes a glass, a 
stem, or quaits into his stomach—by all 
means no 1 Beer is intoxicating, and 
that’s all there is to that. Is not! Is! 

Let us see what scientists say on the 
subj ect: 

In the words of Science Service , “It 
would be arbitrary to draw a line at 
any point and say that here intoxication 
begins. For a tight-rope walker it might 
he one thing, for an automobile driver 
another, and for a peaceful pedestrian 
still another.” 

Professor Yandell Henderson told the 
House Ways and Means Committee that 
it is virtually impossible for a person 
to get drunk on 4 percent beer. Dr. 
Harold T. Hyman, of Columbia Univer¬ 
sity, says that from two to four glasses 
of such brew would be presumably non- 
intoxicatmg, but he conditioned this 
with “according to the individual’s 
tolerance for alcohol.” Professor John 
J. Abel, of Johns Hopkins University, 
would permit a pint of beer a day 
(percentage not given), but Dr. How¬ 
ard A. Kelly, of the same institution, 
says that, since alcohol is a toxic sub¬ 
stance, any amount of it will intoxicate! 
Others hold various opinions, for and 
against, and throughout the scale of per¬ 


centages of alcohol usually found m 
beer. 

What, then, is the answer? Simply 
this: Where scientists disagree, legisla¬ 
tors cannot presume to decide. The 
question is relative—relative to many 
things. Until some standard of intoxica¬ 
tion is set up as a yardstick, only com¬ 
mon sense can define the intoxicating 
power of beer. 

Naval Economies 

“HHHE Navy is a public servant and 

JL if reductions are made, we will 
buckle our belts a little tighter and 
go ahead as always,” said Admiral Wil¬ 
liam V. Pratt, Chief of Naval Opera¬ 
tions, recently in commenting on the 
question of naval appropriations. This 
“going ahead” is, however, not as easy 
as it sounds for, as Admiral Pratt says, 
“If )ou don't supply fresh blood, you 
can't keep anything in tip-top shape.” 

Far from supplying fresh blood, we 
have, according to the report of Secre¬ 
tary of the Navy Charles Francis 
Adams, practically emasculated this 
vital arm of the national defense, though 
he does not say so directly. Let us ad¬ 
mit frankly that some measure of econ¬ 
omy has been necessary during the 
depression. Still, Great Britain and 
Japan have been hit harder than we 
(and owe us great sums of money, in 
the bargain) and yet both these powers 
have recently built and planned more 
war vessels than we and have kept their 
navies in a stronger position. Compari¬ 
son with their navies makes the United 
States Navy look sick indeed! 

We have 15 battleships but, of these, 
one is in “reduced commission” and 
three are out of the line of duty being 
modernized. Great Britain’s 15 and 
Japan’s 10 are in commission and are 
fully manned. We have nine^ heavy 
cruisers in commission while Great 
Britain has 17 and Japan has 12. We 
have 10 light cruisers in commission; 
Great Britain has 25; and Japan has 
20. Of destroyer leaders, we have none; 
Great Britain has 10; and Japan has 
24. We are about on a par with Great 
Britain in destroyers and submarines 
but inferior to Japan. Our inferiority 
to Japan is seen to be even more pro¬ 
nounced when it is noted that Japanese 
ships “in commission” are fully manned 
while ours are “operating with only 85 
percent of their enlisted complement.” 
Our Navy is stronger and more efficient 
than these two powers in the air. 

It is useless to repeat here the “how 



and why” w T e need a navy built up to 
treaty limits; this problem has been 
thoroughly discussed in past issues of 
Scientific American, notably those of 
May, 1932, and July, 1932. Granted that 
present economies may have been neces¬ 
sary, “further reductions in ships’ al¬ 
lowances m enlisted men,” Secretary 
Adams says, “should he avoided if pos¬ 
sible by provision by Congress for 
additional men as required.” And, un¬ 
less we are content to fall back to 
third place as a naval power by 1936, 
now is the time for the nation to de¬ 
velop a far-sighted naval building plan 
which will give us once more a re¬ 
spected place in the councils of the 
world 

Soulless Machines 

I T is said by reputable press cor¬ 
respondents that when a machine 
breaks down in Russia or for some rea¬ 
son is “cranky,” the erstwhile peasant 
who operates it belabors it with a ham¬ 
mer as a brutal mule-driver would beat 
a balky mule; the peasant invests the 
machine with a soul. Strangely, there 
are in this country many people who, 
in a sense, feel the same way about 
machinery; they blame the machine for 
accidents occurring in connection with 
its operation. But we do not die nor 
are we hurt because of inherent ma¬ 
chine faults. 

In a recent paper, H. W. Heinrich, of 
the Travelers Insurance Company, made 
this very clear. Of the several examples 
he cited to show where the blame 
belongs, we shall quote but one: “A 
workman—an oiler—lost his life in a 
steel-rolling mill. Not understanding the 
value of protective devices, he removed 
a portion of one of the gear guards of 
a machine, reached in, and was caught 
and killed. Four other workers and a 
foreman were close by. Were industry 
and the machine responsible?” Ob¬ 
viously, the answer is; No! Man was 
responsible, as man’s carelessness and 
recklessness is almost always respon¬ 
sible for accidents In industry, in the 
home, on the highway. Abuse of the 
machine, errors in judgement, inatten¬ 
tion, lack of knowledge or training— 
these are man’s faults that cause the 
trouble. 

The machine may be a Frankenstein 
monster so far as its revolutionizing 
effect on our social and economic 
scheme is concerned but it is dangerous 
to man’s physical self only when man 
becomes negligent in operating it. 
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Television in England 




TCj'ROM every point of view, the 
past year has been of out¬ 
standing importance in televi¬ 
sion. The following report of 
the progress made in England is 
presented by courtesy of Tele- 
vision , (London), and serves to 
show what is being done on the 
other side of the Atlantic .—The 
Editor . 


A Brief Survey of Events of 1932 That are 
Indicative of the General Trend 


impossible. It is very important that 
due emphasis be laid on this point. 
While amateurs continue to build up 
the television set and increase its po¬ 
tentialities, let studio experts with the 


E ARLY in 1932 it was known that 
big developments were expected 
In February, Mr. J. L. Baiid pre¬ 
dicted that 1932 would see television 
come into general use, and he an¬ 
nounced that his company was develop¬ 
ing a receiving apparatus which could 
show “television images upon a screen, 
so that they can be seen by a roomful of 
people at the same time.” This new ap¬ 
paratus, he hoped, would be available 
before the end of the year. Actually it 
was shown in July, when the lemark- 
able advance resulting from screen pro¬ 
jection was at once appreciated There 
has been some delay in marketing the 
model but a further announcement is 
expected shortly. 

In March came the news that the 
B B.C. [British Broadcasting Company] 
were hoping to extend regular facilities 
to television. Hitherto the broadcasting 
authorities had maintained a very 
cautious attitude, believing that the pub¬ 
lic for this latest branch of radio was 
too small, compared with the millions 
of listeners, to justify attention in pro¬ 
gram hours. No doubt the prospect of 
being able to provide better facilities 
m Broadcasting House had 
much to do with the change 
of front at the B.B.C., while 
on behalf of the Baird inter¬ 
ests the successful negotiations 
were largely due to Mr. Syd¬ 
ney Moseley. 

The advantage of the B.B.C. 
co-operation at the transmit¬ 
ting end was foreshadowed in 
Television by Mr. T. Thorne 
Baker, who emphasised the 
immense importance of studio 
technique. “It can,” he wrote, 
“accomplish so much for the 
improvement of existing tele¬ 
vision, that all physical calcu¬ 
lations on the basis of the 
number of lines or areas to the 
square unit of surface can be 
entirely upset, and the eye can 
be made to see modeling and Amy 
definition that by theory are mous 


The vertical ultra-short-wave an¬ 
tenna used by Baird for television 


Johnson, famous British flier, and her equally fa- 
husband, Captain J. A. Mollison, being televised 


experience of modern picture-making 
concentrate on improving the transmis¬ 
sion. Television, like ‘the pictures,’ and 
like wireless broadcasting, is one of 
those peculiai mixtures of ait and sci¬ 
ence, of stage management and aca¬ 
demic engineering, that demand a true 
versatility of mind and generous blend¬ 
ing of talent if we are to make quick 
progress.” 

This view has been amply justified 
by the new B.B C. transmissions, and 
skeptics who still base their criticisms 
on theoretical factors would do well to 
see the actual programs. 

T HE possibilities of television by 
ultra-short waves were demonstrated 
publicly for the first time in May, when 
transmissions from the Baird studios in 
Long Acre were picked up on the roof 
of Selfridge’s in Oxford Street. The 
demonstration not only represented an 
important development at the trans¬ 
mitting end, but an entirely new ex¬ 
perimental receiver was also employed, 
in which the image was shown on a 
screen instead of in a lens The size 
of the image was considerably larger, 
so that a number of people were able 
to see it simultaneously. A wavelength 
of 6.1 meters was used. 

It was explained at the demonstra¬ 
tion that the ultra-short waves—those 
below 10 meters—formed an alternative 
method of television broadcasting which 
did not in any way interfere with the 
B.B.C. service. Advantage had 
been taken of this to erect an 
ultra-short-wave station at 
Long Acre in order that trans¬ 
missions might eventually be 
made at any hour of the day. 
The ultra-short waves had the 
additional advantages that 
they allowed television pic¬ 
tures of much finer detail to 
be transmitted, and they pro¬ 
vided a reliable local service 
free from fading and atmos¬ 
pheric disturbances. The pres¬ 
ent transmitter had a radius 
of five to ten miles, but in due 
course it was hoped, with the 
collaboration of the B.B.C., to 
extend the system to cover a 
wide service area. 

Popular imagination was 
roused in June by the televis¬ 
ing of the Derby, which was 
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watched on the screen of a London 
theater by over 2000 people. The sig¬ 
nals were relayed over the public tele¬ 
phone cables under difficult conditions, 
and although the images were very 
crude, the audience was able to see 
the horses flash across the screen as 
they passed the winning post at Epsom 
14 miles away. An attempt to 
televise the race had been 
made in the previous year but 
this was the first time that the 
ambitious experiment had 
been made of projecting the 
images on a theater screen 

T HE Baird daylight televi¬ 
sion apparatus was housed 
in a trailer at Epsom near the 
winning-post. Inside was a 
large drum with 30 mirrors, 
revolved at a speed of 750 
revolutions per minute, which 
split up the whole scene into 
30 strips. A succession of im¬ 
ages thrown by a lens on to 
the drum was made to move 
over three apertures, which 
admitted the different degrees 
of light and shade to three 
photo-electric cells. In this way 
the scene was split up into 
three adjacent zones and the 
separate signals passed to am¬ 
plifiers, whence they passed by 
telephone lines to the control 
room at Long Acre. From here 
they were relayed to the stage 
at the Metropole Cinema, and 
after being further amplified 
were passed to the vision reproducer. 

The receiving apparatus comprised 
three small arc lights set at the three 
points of a compass, each being respon¬ 
sible for one zone of the resultant pic¬ 
ture. Three light valves (each a specially 
developed form of Kerr cell) modulated 
the beams from the arcs, and the re¬ 
sultant modulated light was thrown on 
to a single mirror drum geometrically 
Identical to that at the transmitting end, 
and automatically synchronised. [See 
page 379, June, 1931, Scientific Ameri- 
can.] 

In July, first particulars of the 
“news” transmitting apparatus of the 
Marconi Company appeared in Tele¬ 
vision. This great company has always 
specialized in the commercial applica¬ 
tions of radio and its engineers there¬ 
fore approached television from a 
different angle from that of broadcast¬ 
ing pictures. One point that appealed 
to them was that if television is to be 
employed for commercial purposes, it 
will not always be able to claim a spe¬ 
cial frequency channel, and the use of 
the normal commercial wavelengths and 
frequency bands would have to be con¬ 
sidered. Wavelengths^ for instance, at 
present in use in telephony may be the 
only ones available for a particular 


television service, and the frequency 
band provided for the telephone chan¬ 
nel may have to be accepted for the 
purpose of television. 

The “news” transmitter requires only 
a narrow frequency band and can be 
used, with certain limitations, on any 
wavelength up to 3000 meters without 



The Marconi news transmitter, showing, upper center, 
the message tape passing before the scanning mirrors 

creating more disturbances in other 
than good quality broadcasting. 

Orthodox methods of scanning are 
employed, and the number of scan 
lines and other constants of the ap¬ 
paratus are so chosen that, although 
just sufficient detail is transmitted, only 
a comparatively narrow band of fre¬ 
quencies is used for transmission. This 
frequency band is comparable to that 
employed by the average broadcast 
transmitter. To enable a continuous 
message to be televised, the tape is 
pulled past the scanned area at a low 
speed, thus giving an effect at the re¬ 
ceiver similar to the news bulletin elec¬ 
tric signs which exist in London and 
elsewhere. The transmitter is intended 
to be used in conjunction with a re¬ 
ceiver giving a neon tube picture of 
about 5 inches in length by about 1 
inch in height, or other suitable method. 

The tape is arranged to be fed at 
two alternative speeds, either 6 feet 
per minute or 12 feet per minute. It 
will be seen that these speeds give word 
speeds at 60 and 120 per minute, allow¬ 
ing five letters and a space to each word. 

The biggest event of the year in 
England was, of course, the beginning 
of regular television programs from 
Broadcasting House. The installation of 


the apparatus took longer than expected 
and there was general disappointment 
that the date originally announced for 
the first night had to be deferred. How¬ 
ever, on August 22 a successful program 
was transmitted from the television 
studio in the new B.B.C. headquarters. 
From the outset it was obvious that 
the facilities available in 
Broadcasting House would be 
of the greatest assistance to 
the development of television, 
both from a theatrical and 
technical standpoint. The first 
night opened modestly with 
singing and dancing, but with¬ 
in a few weeks a sea-lion was 
included in the program. This 
was naturally “featured” in 
every newspaper in the coun¬ 
try and attracted great atten¬ 
tion to television. A few nights 
later Joe Young gave a demon¬ 
stration of Yo-Yo; conjurers, 
cartoonists, and jugglers fol¬ 
lowed in quick succession. The 
serious intentions of the B B.C. 
toward television were shown 
when the famous airman, Jim 
Mollison, was televised during 
the broadcast which he gave 
after his latest Atlantic flight. 
He was accompanied by Amy 
Johnson, who thus had the 
distinction with her husband 
of being a pioneer in another 
great development of modern 
communication. 

A sign of the times was the 
fact that the gold medal at the 
International Exhibition of Inventions 
was awarded for a new television ap¬ 
paratus. Many inventors are working 
quietly on the problems of television, 
and not only private individuals but 
some of the biggest radio companies 
are engaged in this research. At the 
annual meeting in November of Elec¬ 
trical and Musical Industries, Ltd., the 
big combine which now includes the 
H.M.Y. and Columbia interests, the 
Chairman said that whatever the future 
holds for radio the company would do 
its share. “Broadcasting of sound, al¬ 
though comparatively new, has already 
become part and parcel of our daily 
lives. Television, or the broadcasting of 
sight, is to come. To-day it is still in 
the research laboratories, to emerge 
only when perfected to a point which 
will give the public pleasurable enter¬ 
tainment. I will not predict the date of 
its completion, but when that date ar¬ 
rives we can look forward to a further 
expansion of our interest in the field of 
home entertainment and education.” 


T HIS is good news with which to con¬ 
clude this review of 1932 and to 
look forward to even bigger develop¬ 
ments in television which may be ex¬ 
pected in 1933. 




More About Meteors 


By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University 
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington 


T HE astronomer is often supposed to 
have to do only with things that are 
vast and almost infinitely distant. 
Yet a few weeks ago many observers 
were concentrating their attention on 
bodies no farther away than the width 
of a few counties and no larger than 
tiny pebbles or grains of sand. The 
Leonid meteor shower was due again 
and it almost failed us. The “falling 
stars” of 1799 and 1833 are described 
by competent observers in amazing 
language—“as thick as snowflakes in a 
snowstorm.” They came far too fast to 
count, the estimated rate being 50,000 
per hour! In 1866 and 1867 there were 
grand displays, though not equal to the 
earlier ones, but in 1899 and 1900, after 
the next interval of 33 years, nothing 
extraordinary happened; and now an¬ 
other opportunity has also been missed 

T HERE is nothing theoretically dis¬ 
turbing about this—we know just 
what has happened There is a great 
swarm of tiny particles moving around 
the sun with a period of 33 years, and 
following the same orbit as a faint 
comet observed in 1866 and not seen 
since. The orbit formerly passed very 
close to the earth’s—indeed, practically 
intersected it at the point which our 
planet reached every year on about 
November 14. Every year at this time 
a few stragglers, scattered thinly along 
the rest of the track, entered the earth’s 
atmosphere and, heated intensely by 
friction, shone for a moment as shoot¬ 
ing stars. Once in 33 years we reached 
the rendezvous when the dense part of 
the swarm was there, and a great 
shower of meteors occurred. The show¬ 
ers of 1866-1867 showed that we met 
the head of the procession one year and 
the tail the next, so that it must have 
been strung along several hundred mil¬ 
lion miles of the orbit. If the orbit had 
remained the same, great showers would 
inevitably have recurred m 1899 and 
1932. But, unluckily for us, Jupiter’s at¬ 
traction, always at woik, shifted the 
orbit during the next revolution so that, 
when the meteor swarm returned, the 
“grade crossing” intersection with our 
path had been replaced by an overhead 
crossing and the swarm went by with¬ 
out event, A few stragglers, pursuing 
paths a million miles or so below the 
main path, hit the earth. On November 
16 they came at the rate of about 30 
an hour—or, at least about this number 
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would ha\e been seen had it not been 
for the bright moonlight. 

This is much more than the average 
number of sporadic meteors which can be 
seen on a random night, so that we may 
still speak of this meteor shower as a 
reality. But the glory has departed. One 
of the most splendid of celestial specta¬ 
cles has disappeared. It was lost to our 
generation and for we know not how 
many generations to come. Sooner or 
later Jupiter or Saturn may swing the 



* All photographs courtesy Prof S L Boothioyd 

Conical motion mirror used by the 
Cornell observers for determining 
angular velocities of telescopic 
meteors. Note motor drive beneath 

oi bit hack and restore the intersection 
and the shower; or their influence may 
widen the gap and lose us even the little 
that is left. It would be possible, though 
very laborious, to calculate these effects 
for a century or two ahead. But, in turn, 
the computer would get into trouble, 
for we do not know the present period 
accurately enough to predict just where 
the swarm will he so far ahead. More¬ 
over, the head and tail of the long 
stream at each approach to Jupiter 
pass at different distances from it, and 
their future tracks are differently af¬ 
fected. The advance guard, a year ahead 
of the main body, gave a better display 
last year than the skirmishers, far on 
one side, did this time. Whether the 
rear guard next year will do the same 
we must wait to see. 

Perturbations of this sort not only 
shift the tracks of different parts of the 


swarm laterally; they speed up some 
parts and slow others down. Though 
these changes may be small at first, 
their effects are cumulative and. in turn, 
the swarm will spread out lengthwise 
so that it takes two years to pass a 
given point; then three; and so on, till 
at last the head catches up with the tail 
and the fairly compact swarm ends as 
a thinly scattered ring of meteors 
spread all along the orbit, giving a 
tolerable display every year but no great 
exhibitions This has actually happened 
with the Perseid meteors, which follow 
the orbit of the bright comet of 1862 
(period 120 years) and appear regular¬ 
ly about August 12 They have been 
scattered sidewise as well as lengthwise 
and occupy so wide a belt that it takes 
the earth several days to pass through it. 

T HE meteors of a given shower move 
in parallel lines, so that their tracks 
appear to diverge from a definite radi¬ 
ant point in the sky. The more impor¬ 
tant swarms are named from the con¬ 
stellation in which their radiant ap¬ 
peals. 

Observing meteors is still essentially 
a task for the unaided eye. They appear 
so unexpectedly that it is doubtful if 
anybody ever trained even a field glass 
upon one deliberately, and they go by 
so swiftly that only the brightest of 
them leave perceptible trails on a pho¬ 
tograph, even with the fastest lens. 

Once in a while a casual blight 
meteor is caught by accident on an 
astronomical photograph, but systematic- 
photography, even with specially de¬ 
signed instruments, means taking doz¬ 
ens of plates in vain for every one on 
which a meteor appears. The advantage 
of the eye over the camera of which 
we spoke not long ago, (January, page 
20.— Ed.) is here near its maximum 
To find the radiant we must plot the 
paths of individual meteors. After a 
little practice this can be done with fair 
accuracy if the observer has a suitable 
star chart before him as he sits out¬ 
doors, and draws on this the line of 
flight immediately after the meteor has 
vanished. But the errors of the record 
are likely to be at least a thousand 
times greater than is usually the case 
in astronomical work. 

Half a dozen meteors observed on the 
same night should fix their radiant 
within a degree or so. Interlopers not 
belonging to the shower will also be 
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observed, but the chance that one will 
have a track which, if carried back, 
passes near the radiant, is too small to 
worry about. Enthusiasts, studying fee¬ 
ble showers, who attempt to combine 
observations made on several successive 
nights may be led astray by accidental 
coincidences of this sort. 

To find the real position of the meteor, 
or rather of its path, observations by 
two observers miles apart are necessary. 
If both have made careful determina¬ 
tions of its apparent track it is a mere 
matter of geometry to locate the true 
path in space. When the observations 
are rough the problem is rather one of 
psychology than geometry. This is usu¬ 
ally the case with the great fire balls— 
huge meteors which sometimes light up 
the whole landscape Inquiries through 
local newspapers often bring In dozens 
of reports on one of these—perfectly 
honest and straightforward but coming 
from w T holly untrained observers. The 
computer has then to find what track in 
space would make the meteor as seen 
from a given locality appear “about 
southeast, half way up the sky and mov¬ 
ing downward to the right.” To extract 
numerical data from a mass of records 
like this, or not so good, requires both 
skill and patience. 

O bservation of meteors is one of 

the fields of study peculiarly suit¬ 
able for the amateur astronomer, par¬ 
ticularly if he should be of the type 
w T ho prefers gazing upon the heavens to 
machine-shop work. Leaving it to his 
brothers of other tastes to make, equip 
and operate their telescopes and ob¬ 
servatories, he may dispense with all 
such aids. All he needs is an ordinary 
watch, a set of suitable star maps, a 
chair to sit in, a table to hold his map 
and a faint red light to illuminate it, a 
clear sky, and patience. With no more 
costly equipment he may make con¬ 
tributions of real scientific value. 

Within the last few years interest m 
this topic has greatly increased and 
“Notes from the American Meteor Soci¬ 
ety” now appear regularly in astronomi¬ 
cal periodicals. Any of our readers who 
find the subject attractive can obtain 
further information about the method of 
observation from Professor C. P. Olivier 
of the Flower Observatory, Upper 
Darby, Pennsylvania, who is president 
of the society. 

Visual observations of this sort often 
lead to satisfactory knowledge of the 
true path of a meteor, and valuable data 
are steadily accumulating. But, to find 
the velocity with which such a body 
moves, is a much harder matter. We 
could determine it by noting the exact 
interval of time which the meteor took 
to pass from one definite point on its 
path to another. But, except in rare in¬ 
stances when a meteor suddenly be¬ 
comes brighter or bursts, the only recog¬ 


nizable points on its path are the be¬ 
ginning and the end. The end may be 
fairly definite, but the observed begin¬ 
ning is the point where the object was 
first seen—not where it began to shine. 
A lag in the record, varying from one 
observer to another, is inevitable. The 
whole time of flight is but a very few 



Upper: Prof. Samuel L. Boothroyd 
of Cornell University and the iron 
bar reticle described in the text. 
Lower: Within the same house the 
observer looks through a tapered 
box which accurately delimits and 
places the visible field of view 

seconds, so that even a small error is a 
serious matter. The only timepiece that 
would be of the least use is a stop¬ 
watch actually in hand, and this could 
be ready only in the case of a deliberate 
vigil by a prepared observer. 

More accurate methods of observation 
are to be desired and the most promis¬ 
ing campaign is under way by co-opera¬ 
tion between the Harvard College 


Observatory and the Fuertes Observa¬ 
tory of Cornell University. On the 
observatory grounds at Lowell Observa¬ 
tory, where the work is being per¬ 
formed, a little house has been built 
In which the observer sits looking out 
through a window in the roof at a 
definite area in the sky. A system of 
iron rods across the window opening, 
heavy enough to be seen dark against 
the night sky, marks out the lines of 
equal declination and hour-angles in 
the heavens. Whenever a meteor Is 
seen, its track can be plotted on a dia¬ 
gram, showing these reference lines 
with an error not exceeding half a 
degree. The time of appearance is 
noted, to the nearest second, with the 
aid of a stop-watch; also the apparent 
brightness. 

A SECOND observing cabin 20 miles 
away provides data for the dupli¬ 
cate records from which the real paths 
of the meteors as they traverse the 
uppermost parts of the earth's atmos¬ 
phere may be accurately calculated. 

To find the speed of motion an ad¬ 
ditional observer watches the same re¬ 
gion of the sky, not directly but as 
reflected in a horizontal mirror. By 
gearing connected with a small motor 
this mirror is set oscillating in such a 
way that the image of a star describes 
a little ellipse about a degree in di¬ 
ameter, at the rate of ten times per 
second. By persistence of vision the 
stars thus appear as thin rings of light. 
Seen in the mirror a fast-moving meteor 
will appear to describe a wavy curve, 
the distance between the successive 
crests corresponding to one tenth of 
a second’s motion. For a slow meteor 
which moves through less than the 
diameter of the ellipse in this time, 
the apparent path will be looped. Thus, 
both from the shape of the observed 
track and the distance between succes¬ 
sive waves or loops, the rate of the me¬ 
teor’s apparent motion can be found. 
Knowing its distance (from observation 
at the second station) the real speed 
can be ascertained. 

Two other observers about two miles 
apart, with four-inch telescopes, watch 
the same point in the heavens—or, to 
be exact, the same point in the upper 
atmosphere—a hundred miles or more 
away, at the level where meteors are to 
be expected. In this way (and with the 
aid of similar auxiliary apparatus) 
many meteors may be observed which 
are far too faint for the unaided eye. 
More than 2000 meteors were observed 
during the first month’s work under 
this program. When the full results 
come in, and when the long calculations 
are completed, the world will know 
much more about these smallest of 
astronomical bodies than it does now.— 
Princeton University Observatory , De¬ 
cember 5, 1932 . 



Leveling Out Hills 

With More Precise Molecules 

How a Study of an Automobile’s Digestion Points the Way to More Power 



T HE combustion chamber of an auto¬ 
mobile engine is its stomach, and 
therefore one of its most important 
parts. It is into this space that amounts 
of air and gasoline go, and are there 
burned or digested to produce the 
power that makes the automobile run. 
The motor car, like an army, travels on 
its stomach. And since this digestion 
business in the stomach of an engine 
is the only thing that makes the auto¬ 
mobile go, it is certain that the more 
that is known about tins digestion the 
better can automobiles be built. 

No ordinary stomach is this, -where 
the pressures go to 400 pounds per 
square inch and the temperatures up to 
4000 degrees, Fahrenheit Unusual 
methods have to be used to study this 
digestion. No ordinary stomach pump 
would do, but engineers and chemists 
have devised a different kind which 
takes samples from an engine’s stomach 
while the burning of air and gasoline 
is going on at high temperatures and 
pressures. This is one way of studying 
the digestion of an engine. 

Windows have been put into an en¬ 
gine’s stomach, too; not ordinary win¬ 
dows, hut thick ones of quartz. Through 
them the digestion or combustion has 
Bern, ' and photographed. The 

light coming pfepttgh the windows has 

8ft, ' ' ' ^ \ % r * * » 


also been sent through spectroscopes 
which analyze it, to determine what 
kinds of compounds are making the 
light, and how the digestion is getting 
along. 

S OMETIMES, if the wrong kind of 
fuel is fed to an engine, its digestion 
does not get along so well. When an 
engine has a belly-ache, it tells about 
it; it knocks. A belly-ache in an engine 
is a very serious business, and many of 
the methods for studying this digestion 
have been used to find out what causes 
it. The knock is simply a too rapid 
burning of the latter part of the charge 
of fuel and air in the engine cylinder. 
One of the things that most profoundly 
influences the knock is the fuel; and 
fuel- or food-testing for engines is of 
the greatest importance. The methods 
of investigation include that of trying 
the fuel on a sort of guinea-pig engine, 
or a definite standardized test engine, 
and seeing what happens. The knocking 
quality of a fuel can be measured by 
comparing the fuel with known stand¬ 
ardized fuels or foods in the guinea- 
pig engine. From this has arisen the 
“octane number” method of rating fuels 
for knock. 

All of these methods of studying com¬ 
bustion or engine digestion can give 


By 

WHEELER G. LOVELL 

General Motors Corporation, Research 
Laboratories 


The ability of an automobile to 
climb hills depends upon a reserve 
of power. The right arrangement of 
atoms in the molecules of knock- 
free fuels can add to the power an 
engine may be made to deliver 


some information about how to use and 
control this thing called combustion 
which makes the automobile go. What 
occurs in the combustion chamber is 
of great concern to both the builder of 
automobiles and the manufacturer of 
fuels. Their two different products work 
together in this combustion chamber, 
and they must there be made to fit in 
order to produce the joint product of 
power in the best way. 

T HE engine itself is essentially a 
space surrounded by metal in which 
a certain amount of a certain kind of 
gasoline is mixed with air and burned. 
A problem of the automobile engineer, 
then, is to make the best use of that 
space, and the best distribution of the 
metal accompanying it. In particular, 
the problem is to get a greater amount 
of power out of that space. Just in¬ 
creasing the space does not help much. 
In that case a greater amount of metal 
is required to surround the space, the 
engine gets heavier, and, although there 
is more power to drive the car about, 
still there is more weight to be driven, 
so the net gain is not great. But more 
net power in automobiles is something 
that is in great demand. Moie power 
can certainly be obtained from the com¬ 
bustion space if more fuel and air are 
put into it to burn but with conventional 
engines there is a limit to the amount 
of charge that can be put into the cylin¬ 
der. 

There is a way, however, to get more 
power out of the space, and to do that 
without using more fuel. That way is 
a very simple one if, and only if, the 
digestion can he made to go on without 
the indigestion or knock. If the pres¬ 
sure to which the gasoline-air charge 
in the engine is compressed he in- 
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creased, as may be done simply by mak¬ 
ing the relative clearance volume above 
the pistons smaller, then the same 
amount of fuel will produce a greater 
amount of power in the same engine. 
The engine does more work with less 
fuel; and these increases may amount 
to as much as 50 or 75 percent—very 
considerable gains. The trouble is 
that when this compression is in¬ 
creased, the fuel begins to knock, 
depending upon the particular 
fuel, and the engine’s digestion 
goes decidedly wrong. 

T HE study of this digestion in 
these guinea-pig engines using 
pure fuels, however, has shown a 
way out of this trouble. This in¬ 
vestigation has been carried out 
using individual pure hydrocar¬ 
bons prepared in the laboratory, 
since gasolines are composed of 
mixtures of very many different 
hydrocarbons or compounds of f^s 

carbon and hydrogen. These and 
other investigations have shown 
that although not much can be ~ 
done to the engines except to . 

adapt them to take advantage of ^ 

better fuels if available, a great ato 

deal can be done to the fuels so tac 

that they will digest properly att; 

without knock. If this is 


to any of the ordinary properties of the 
fuel, such as the heating value or den¬ 
sity or volatility or even the general 
chemical nature of the molecules of the 
fuel. Extensive and elaborate researches 
with special engines burning individual 
ones of the hundreds of different hydro¬ 
carbons or compounds of carbon and 



both produce the same amount of heat 
when burned. They are both composed 
of the elements carbon and hydrogen 
in the same proportions; they both have 
about the same volatility; the molecule 
of each one is composed of seven car¬ 
bon atoms and 16 hydrogen atoms; the 
ordinary chemical properties of both 
are very similar. But the differ¬ 
ence is that In one of them the 
atoms are joined together like 


H H H H H 
-C—C—C—C—C- 


and in the other one like this: 


H H 
HCH HCH 


Static models of two lands of heptane. As explained 
in the text, these are "the same but different.” The 
difference in the arrangement is that in one a carbon 
atom has no more than two other carbon atoms at¬ 
tached, while in the other as many as four may be 
attached. The latter provides 60 percent more power 


Actually of course, the atoms are 
arranged in three dimensional 
space, and if little balls are used 
to represent atoms, the molecules 
would be like the models shown 
in the photographs. As a matter of 
fact, a molecule does not 



hydrogen which go to make up gasoline 
have shown how the knock of a fuel is 


done, then the power which 
can be obtained from a suit¬ 
able combustion space is 
greatly increased, and the 
ability which an automobile 
has of leveling out hills is 
correspondingly increased. 

Thus, this matter of level¬ 
ing out hills becomes a mat¬ 
ter of securing great pre¬ 
cision in the structure of 
the gasoline fuel. Ordina¬ 
rily, power is thought of as 
being associated with large 
things—in the living world 
with an elephant lifting 
great logs, or in the me¬ 
chanical world with huge 
locomotives or a great power plant. In 
the automobile, however, this is not so. 


look like that; the atoms 
are not stationary but are 
in a continual state of vibra¬ 
tion. No one has seen a 
single molecule, of course, 
since these are only about 
15 angstrom units long or 
about a ten-millionth of an 
inch. But from indirect evi¬ 
dence and the way they af¬ 
fect light waves and X rays, 
we know how they are 
made up and arranged. 

This is the domain of 
molecular physics, often 
called an abstruse and im¬ 
practical branch of science. 
But It is a very practical 
thing. These seemingly slight differ¬ 
ences in the arrangements of atoms in 


More power to level out hills does not 
necessarily come with great weight or 
size, but more often with great precision 
in very small things. A few angstrom 
units, or a few hundred millionths of 
an inch in the location of a carbon atom 


related to the way the separate indi¬ 
vidual molecules are made up. And it 
depends entirely on the space arrange¬ 
ment of the atoms which make up a 
molecule, not their number or size. 

The differences in the fuel are very 


fuel molecules make all the difference 
between getting 100 horsepower out of 
an engine or 160. How much work can 
be gotten out of a fuel does not depend 
so much on how much energy it con¬ 
tains as on how that energy is dis- 


in a hydrocarbon molecule is very in¬ 
timately related to hills hundreds of 
feet high. This is so because a very 
small distance in the location of the 


subtle, but the differences in the power 
to be obtained in a suitable engine 
from the fuels are enormous. For in¬ 
stance, we can consider two hydrocar- 


tributed in the separate molecules. Be¬ 
cause of their influence on knock, these 
differences in molecular structure bring 
themselves to the attention of the driver 


atom determines whether the fuel will 
or will not digest properly in the engine 
without the knock, and whether 100 or 
160 horsepower can be obtained from 
the engine when adjusted for this fuel. 

It is a very subtle thing, the property 
of promoting digestion in the engine. 
Fundamentally, it isn’t related at all 


bons both called heptane which may 
occur as components of gasoline. If 
they are burned separately in an engine 
with adjustable compression and at the 
highest compression which they will 
stand without knocking, one will pro¬ 
duce 60 percent more power than the 
other. But they are both heptanes and 


of an automobile every time he attempts 
to level out a hill and his engine knocks. 
Though he is unaware of it, this is an in¬ 
dication of the most intimate relation 
between the science of molecular struc¬ 
ture and every automobile. 

These relations between molecular 
structure and knock, or between mole- 
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cular structure and the power 
which can be obtained from 
a fuel when burned in an en¬ 
gine, have been worked out 
for scores of individual com¬ 
pounds, and the consistent 
and regular relations can be 
arranged into a few simple 
rules for different chemical 
classes of hydrocarbons such 
as the paraffins, olefins, naph¬ 
thenes, and aromatics which 
are components of gasoline. 

These slight differences in 
molecular an angement which 
make such great differences 
m the potential power repre¬ 
sent a necessity for precision 
of the highest order. Control 
of the structure of gasoline 
hydrocarbons is bound to 
open up great developments 
in automobile engines. The 
problem for the chemist, of 
course, is how to achieve that 
control in practical large- 
scale cracking operations. 

Present knowledge of the chemistry of 
hydrocarbons is very inadequate, but it 
is not reasonable to expect that this 
should always be so. Research which 
aims at a better knowledge of how ma¬ 
terials behave, must ultimately result 
in securing a greater amount of service, 
or a greater satisfaction of human de¬ 
sires. A degree of precision of the order 
of making the precise space arrange¬ 
ment of atoms in molecules exactly 
what we wish, can level out hills and 
make a gallon of gasoline drive an auto¬ 
mobile many more miles. It can do this 
only because such fuels digest properly 
in the engine’s stomach. 

W7ITH this greater precision in mak- 
W ing fuel molecules of the right 
structure, there must come, of course, 
more precise engines suited to these 
fuels. The advantage of one fuel over 
another which comes about because of 
lessened tendency to knock, can only 
be utilized when the fuels are burned 
m engines of different relative compres¬ 
sion. The best use of the fuels repre¬ 
sents mechanical arrangements which 
the engine builder should be only too 
glad to use, even though they require 
much greater precision in manufacture. 

The greater precision required is con¬ 
siderable. For instance, most automo¬ 
bile engines are built with removable 
cylinder heads with the tops of several 
cylinders made in a single piece. This 
piece must be more than a rough part 
of metal which keeps the explosions in. 
If the combustion chamber volume is 
too great, the compression will be too 
low, and the fuel will not be used as 
effectively as possible. If the volume is 
too small, even in one cylinder, then the 
engine will knock too much when using 
the fuel for which it was designed. In 


This ingenious instrument which records ac¬ 
curately the amount of gasoline necessary to 
operate a car, is used for testing automobiles 


an L-head engine, for instance, as little 
as two tenths of an inch in the machin¬ 
ing off of the cylinder head will make 
as great a difference in knock as chang¬ 
ing from “regular” to “premium” gaso¬ 
line. The gasket which seals on the 
cylinder head must, also, be of the right 
thickness in order to have the compres¬ 
sion of the engine suitable to the fuel. 
The space taken by the heads of the 
valves must be allowed for, and the 
spark plugs and the distance between 
the electrodes must be carefully adjust¬ 
ed if the engine is to take full advantage 
of the better fuel. Partly for these rea¬ 
sons many cars have the cylinder heads 
machined to precise dimensions. 

This greater precision required in 
both the fuel and the engine is only a 


means to the end of greater power and 
economy in automobiles All along this 
path of progress, as improvements are 
made m fuels, engines must keep pace, 
always avoiding the knock which indi¬ 
cates that the fuel is not good enough 
for the engine. Engines cannot advance 
faster than the available fuels will per¬ 
mit. Engineering progress is usually a 
gradual evolution, and this may be no 
exception. The future fuels and engines 
must always be fitted to each other so 
that their joint product, power, will 
be produced in the most effective way 
and most economically 

T HE knock is a very definite signal 
to the car owner, and is one which 
he cannot miss if it is of more than 
slight intensity. It is a signal that the 
fuel is not good enough for his par¬ 
ticular engine. The compression ratio of 
the engine may or may not be signifi¬ 
cant, depending upon the particular en¬ 
gine design, but the presence or absence 
of knock on a given fuel is the impor¬ 
tant thing. If a car of good design and 
in good condition knocks on a gasoline 
which is of low anti-knock value, then 
it is a car which has made some prog¬ 
ress on this pathway to more power and 
economy thiough the use of better fuels. 
And for such a car, of course, the 
driver should use a fuel possessing a 
satisfactorily high anti-knock rating, if 
he desires the beneficial effects which 
cannot be obtained at all times from the 
lower grade fuels. 


Big dividends for all oj us, on an 
almost infinitesimal investment — 
that is the theme oj a spaikhng and 
most inf oj motive article which we have 
scheduled for the dead position in oui 
next issue. —The Editor 


The most exacting chemical processes 
is used to prepare pure hydrocarbons 


are carried out in this laboratory which 
for experiments with automobile engines 










The Hall of Science 
of the Century of 
Progress Exposition at 
Chicago is a U-shaped 
structure measuring 
700 by 400 feet, fac¬ 
ing a lagoon. The 
Science Exhibits will 
be opened by light 
which left the star 
Arcturus 40 years ago, 
the actual time of the 
World’s Fair of 1893. 
A telescope will receive 
the light which will 
actuate a photoelec¬ 
tric cell circuit. In the 
tower is a carillon 



A World’s Fair 


in the Making 



Night at the Century of Progress 
Exposition at Chicago will be gor¬ 
geous. For example, the walls of 
the tower of the Hall of Science 
will be lighted with gaseous tubes 



Rightz The Wigwam is one of 
the many historical repro¬ 
ductions at the exposition. It 
was in a similar rambling 
frame convention hall that 
Abraham Lincoln was first 
nominated for the presidency 
in 1860 at the city of Chicago 


Left'. Model of the golden 
pavilion of Jehol which will 
rise to a height of 60 feet; 
the roof will be covered with 
gilded copper shingles. The 
20,000 parts are all dovetail¬ 
ed. The replica is built under 
direction of Dr. Sven Hedin 



North facade of the 
Hall of Science is a 
symphony in color. At 
night the 12 pylons 
arranged in a semi¬ 
circle about an elec¬ 
tric fountain are il¬ 
luminated in red. The 
carillon tower shown 
m the distance is light¬ 
ed by blue lights. The 
Chicago 1933 "World’s 
Fair” sets up a stan¬ 
dard in modernistic 
architecture with many 
unusual color effects 
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An artistic "operat¬ 
ing table”; the mi- 
crosectioner takes 
minute cores from 
painted panels. A 
binocular microscope 
is secured to the 
post a, the collar b, 
and the block c and 
the rack and pinion 
d permit of adjust¬ 
ments. E is the at¬ 
tachment to stand 
and / is the lamp. 
Instrument table is 
shown at the right 


Underneath the Artist s Paint 



I N the Fogg Art Museum at Cam¬ 
bridge, Massachusetts, there is one 
of the strangest laboratories in the 
world. Here works of art, and particu¬ 
larly paintings, are examined with the 
aid of all the resources provided 
by modern science. Fabulous prices 
brought by examples of Rembrandt, 
Velasquez, or even the moderns such as 
Corot and Blakelock, have induced 
clever but otherwise dishonest painters 
to go to great lengths in the art of 
forgery. Also, since the advent of paint¬ 
ing as one of the fine arts, students 
have copied the “old mas¬ 
ters” as the best means of 
training themselves techni¬ 
cally to do original work. 

Many copies exist in gal¬ 
leries where they are proper¬ 
ly labeled. 

The producer of spurious 
masterpieces is so devious in 
his ways that any attempt to 
circumvent him is well worth 
painful study. Our art heri¬ 
tage is so important from a 
cultural point of view that 
we are justified in going to 
great lengths to substantiate 
even minor points. 

Occasionally works of art 
get into the courts for one 
reason or another. There was 
a ludicrous exhibition a few 
years ago of a jury being 
asked to decide whether a Top 
painting was by Leonardo da vices 


Vmci or Boltraffio—a question which 
would strain the abilities of the leading 
picture experts of the world. Another 
amusing case was where the “expert,” 
who was also a bit of a wit, was asked 
how many paintings had come off the 
easel of the French painter Corot, in 
his lifetime. The answer was: “2500, of 
which 7800 are in America.” Another 
witness at a previous art trial who had 
spoken of a Titian was asked by a 
juryman whether he meant an “op¬ 
tician.” 

Dr. Maxmilian Toch, a celebrated 


view of microsectioaer showing the adjusting de- 
aad how it is mounted on the binocular microscope 


pamt chemist, who has devoted a life¬ 
time to the study of pigments used by 
the old masters, was quite naturally ap¬ 
pealed to by a reporter of a metropoli¬ 
tan daily after the theft of the Mona 
Lisa. The reporter stated that the con¬ 
sensus was that the painting after it 
was cut out from the frame and rolled 
up would be so dry and brittle that it 
would be cracked beyond repair. Dr. 
Toch suggested that as it was painted 
on a %-inch wooden panel and weighed 
30 pounds that it would possibly be 
difficult to “roll it up.” 

It is necessary to have a 
competent knowledge of the 
works of a master before an 
intelligent opinion can be 
offered and that is the reason 
why real art critics are so 
rare and why the resources 
of science should be ap¬ 
pealed to when the impor¬ 
tance of the work justifies. A 
fine memory and marvelous 
gifts of intuition in an art 
critic should be backed up 
by a close observation of the 
forms peculiar to a master in 
bis representation of the hu¬ 
man figure. In other words, 
a true painter who has a 
style of his own will always 
paint the same kind of ears 
or noses or hands and the 
examination of a great many 
authenticated examples will 
In time enable the would-be 
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art critic to become really uncanny m 
his deductions. This is the so-called 
“Morellian system” based on the re¬ 
searches of Giovanni Morelli who 
flourished in the latter part of the last 
century. Such a knowledge may be 
of the greatest importance if we can 
be certain that the painting we actually 
see is as the painter left it, but in many 
cases it is not and there is where 
science as applied to paintings, in the 
hands of experts at such institutions as 
the Fogg Museum, is of the most value. 

The examination of paintings by X 
rays is carried out with great success 
at the Fogg Museum and the results 
show that the process is, within certain 
limits, infallible. Minute optical exam¬ 
inations add their quota of information 
The painting is photographed with the 
aid of a spot light and color filters. The 
microscope is also called upon and 
adds its bit to the total. 

T HE use of slantmg-ray photography 
is a new development in museum 
technique. The picture is placed in a 
dark room, illuminated by a ray of light 
striking it at an angle, and photo¬ 
graphed. The photo is then enlarged 
and the contrasts give testimony of the 
manner of painting by the artist. The 
use of ultra-violet light has already 
been explained in detail in our issue 
for April, 1932. 

One of our editors recently paid a 
visit to Cambridge to see the latest 
method of studying paint films devised 
by Mr. Rutherford J. Gettens, the chem¬ 
ist on the staff of the Fogg Museum 
and for the following description of 
his microsectioner we are indebted to 



Photomicrograph showing a core 
section taken from a wood surface 
painted with eight layers of paint 


Mr. Gettens 5 paper in “Technical 
Studies in the Field of the Fine Arts, 55 
a new publication on the field of artistic 
exploration. He writes: 

“The usual method of taking samples 
from pictures and other painted sur¬ 
faces, for microchemical analysis, is by 
means of a small needle or harpoon. 
These instruments may be made sticky 
with Canada balsam to facilitate re¬ 


moval and transference of the sample. 
It is frequently desirable to have 
samples which show, in their true rela¬ 
tionships, the various varnishes, paint 
layers, and primings. Such occasions 
arise: 

“(a) When it is necessary to have 
more exact information about the un¬ 
derlying paint film in repainted areas, 
before cleaning or restoration can pro¬ 
ceed, than surface examina¬ 
tion or radiographs will af¬ 
ford. 

“(b) When surface ex¬ 
amination or radiographs fail 
to give indications as to ex¬ 
isting underpainting. 

“(c) When it is necessary 
either for purposes of resto- 


needle, which is carefully cleaned, is 
perpendicular to the surface and the 
microscope is inclined to the picture 
at an angle of approximately 45 de¬ 
grees. The operator carefully watches 
the point of the needle through the 
microscope. The section is cut by 
thrusting the needle into the paint film 
by turning a knob which serves to ro¬ 
tate the externally threaded outer tube. 








ration or for evidence about 


Above: A photomicrograph of 
the cut-off hypodermic needle 
showing the square-tapered cutting edge and 
wire to eject the section. Left: Detail showing 
inner rod and wire for forcing out the core 


methods of painting to know 
the relative thicknesses and exact com¬ 
position of various superimposed films. 

“It may be well to emphasize here 
that the taking of micro samples from 
pictures must not be done indiscrim¬ 
inately. It must be done only as a last 
lesort, when all other methods of set¬ 
tling a certain question fail or wTien 
no other method is applicable. The 
samples taken must be of such size that 
they are hardly visible to the naked 
eye, yet they must be intact as to struc¬ 
ture and composition so that a single 
sample from one locality will furnish 
all the information that is desired. 55 

Laurie (an investigator of pigments 
and mediums of the old masters) was 
the first to take a sample through the 
panel with a cut-off hypodermic syringe 
needle sharpened as a miniature cork 
borer. The core is pushed out by means 
of a fine wire affixed to a handle It is 
difficult to manipulate the needle ac¬ 
curately during the cutting operation. 
Carrying out such work under a micro¬ 
scope is still more difficult. 

M R. Gettens has devised a micro¬ 
sectioner which is attached to the 
right side of the nose of a binocular 
microscope in such a way that the point 
of the needle is at the focal point of the 
microscope. The illustrations show how 
the instrument is used to take a section 
or core from the picture. The working 
part consists of concentric tubes and 
an Inner rod which fits in the inner 
tube. The purpose of the rod is to bear 
the wire which is used to eject the 
section cut by the hypodermic needle. 

When using the microsectioner, the 
picture is mounted on an easel and the 
instrument is placed directly in front 
of the picture. Adjustments are made 
so that the point of the needle is op¬ 
posite the locality to be sampled. The 


The needle, sharpened with a tapered 
point, cuts out a perfect core. The in¬ 
ternal diameter is .011 inch and this is 
likewise the approximate diameter of 
the core section that is delivered. 

T HE needle is now withdrawn by re¬ 
versing the knob and the apparatus 
is moved away. The section, ejected by 
the wire which fits in the needle tube, 
falls onto an object slide provided with 
a cover. The sample is now cut in two 
and is mounted in paraffin which rests 
on a wood block. Then a microtome is 
used to prepare thin sections which are 
photographed. The cylindrical core sec¬ 
tion, when clearly cut, shows any strati¬ 
fication that may exist in the paint film. 
Our photomicrograph, at slightly under 
100 diameters, shows a longitudinal sec¬ 
tion of a core that was taken from a 
piece of wood covered with eight layers 
of paint of different colors. This par¬ 
ticular specimen is not from a picture 
but from a made-up specimen to test 
the possibilities of the instrument. 

Mr. Gettens says: “It is almost need¬ 
less to say that the samples are taken 
from a place on the picture where they 
will mar it as little as possible. Very 
often satisfactory ones may be pro- 
curred along the edge and under the 
rabbet of the frame. If It is necessary 
to go to the interior, special pains are 
taken to get the sample from an incon¬ 
spicuous place, along a crack or blemish 
in the paint film, or at the edge of the 
area of a certain color. The point from 
which the sample has been taken may 
be covered and made invisible with a 
touch of solvent or thin varnish applied 
with a pointed brush. 55 

It is hoped that this Instrument will be 
of material assistance in solving many 
problems that arise in the routine ex¬ 
amination and restoration of paintings. 




Seeing an Unseen World 


By WILLIAM D. GRIER 

Fellow and Past-President, New York Microscopical Society 
Fellow of the Royal Microscopical Society of London 


T HIRTY-FIVE or forty years 
ago, before we had mo\ies, ra¬ 
dios, and all the other pastimes 
which are available today, many 
amateur scientists in the United 
States and England were engaged 
m the fascinating study of micro¬ 
scopy. As in the sister science of 
photography and m some other 
sciences, most of the important dis¬ 
coveries and advances in the con¬ 
struction and application of the 
microscope have been made by 
amateurs. 

During the period referred to the 
microscope was passing through a 
period of development, and its prin¬ 
cipal use outside of the medical 
profession was in the studies of 
zoology, botany, and to some extent 
mineralogy. But today this instru¬ 
ment in one form or another finds 
a practical use in almost every in¬ 
dustry: for the inspection of raw 
materials and finished products, in 
order to detect imperfections; in 
the study of metals and alloys; in 
the examination of all sorts of 
medicinal and food products, textiles, 
paints and oils; for the detection of 
adulterations or inferior grade of goods. 
Even the ice-cream manufacturer and 
cold storage warehouseman 
find a use for the micro¬ 
scope in the investigation of 
the texture of ice-cream or 
other frozen foods, and of 
ice crystals in frozen meats 
and fish. 

T HERE is a widespread 
idea that the microscope 
hobby is expensive, calling 
for a considerable financial 
outlay for the instruments. 

It is true that the instru¬ 
ments used for very exact 
research work are expen¬ 
sive, hut such instruments 
are used only for the most 
refined and delicate obser¬ 
vations which lie far out¬ 
side the field of the average microscop- 
ist and, in fact, are of little interest to 
anyone except the specialist working 
along some particular line of investiga¬ 
tion which calls for the greatest accura¬ 
cy in measurements and the like. 

A good serviceable microscope can be 
purchased for not much more than the 


Tj^OR use in connection with the amateur 
microscope hobby the following books 
are recommended: On the microscope as 
an instrument, both in theory and prac¬ 
tice, Gage, "The Microscope” is a widely 
known standard treatise. On the study of 
pond life—the forms described so vividly 
by the author of the accompanying ar¬ 
ticle—Plaski tt’s "Aquatic Microscopy” 
and Shipley’s "Hunting Under the Micro¬ 
scope” are beginner’s books. A standard 
reference book which describes the many 
forms of microscopic life found in pond 
water is the large 1100-page "Freshwater 
Biology” by Ward and Whipple. Several 
other works, more advanced and special¬ 
ized, are either readily available or, being 
out of print, must be sought from dealers 
in second-hand books—for example: 
Needham and Lloyd’s "Life of Inland 
Waters”; Carpenter’s "Life in Inland 
Waters”; Morgan’s "Field Book of Ponds 
and Streams.” For those who read Ger¬ 
man, Stehli’s "Mikroskopie fur Jeder- 
man” is an excellent introduction to the 
hobby. An article on amateur bacteriology 
will be published in the next number. 
—The Editor. 


price of a good camera, that is, any¬ 
where from 35 to 100 dollars, and there 
is practically no overhead or mainte¬ 
nance cost. The cost of the slides, 



Ponds and sluggish streams and scummy bayous provide the 
best source of fascinating material for microscopic study 


microscope outfit can be procured 
gradually, so to speak; objectives, 
oculars, and accessones are neatly 
all standardized, so that the objec¬ 
tives or oculars of one maker, 
picked up here and there and now 
and then, can be used without in¬ 
convenience on a microscope stand 
manufactured by another. Several 
reputable concerns also provide 
used instruments at low prices. 

B EFORE selecting a second-hand 
or used instrument, or before 
purchasing any instrument at all, it 
is a very great advantage to have 
the advice of a friend who is thor¬ 
oughly posted about micioscopes. 
They are made in many special 
forms often intended for special 
purposes, and one that would be 
suitable for a zoologist or a botan¬ 
ist would be of little use to a chem¬ 
ist or anyone interested in the 
study of minerals. 

Having become possessed of an 
instrument, the next thing is, what 
to do with it. Prepared microscope 
slides in great variety may be procured 
from a number of sources, at prices 
running from 25 cents to several dollars 
each, but the examination of these pre¬ 
pared mounts, except as they 
may he required to illus¬ 
trate some special investiga¬ 
tions, soon loses its novelty. 

A fascinating part of the 
bobby is the collection and 
examination of living or¬ 
ganisms, and for this pur¬ 
pose any roadside ditch or 
slow-moving brook will 
prove to be an inexhausti¬ 
ble source of material. The 
apparatus required for this 
study of “pond life,” as it 
is called, consists of a few 
glass slips costing about 
$1.20 a gross, some square 
or circular cover glasses 
costing about 60 cents for 


mounting material, with the few articles 
needed, is moderate; a supply can be 
procured for a very small sum. A thor¬ 
oughly serviceable outfit can be pur¬ 
chased for much less, for example, 
than the cost of a good amateur type of 
moving picture camera and projector. 

An advantage lies in the fact that a 


40 or 50, a clean tumbler, 
two or three four-ounce wide-mouthed 
bottles, a couple of medicine droppers, 
and a clean linen or cotton cloth such 
as an old handkerchief. 

A popular impression is that all 
water will be found to teem with 
various strange creatures when exam¬ 
ined under a microscope. This is incor- 
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reel. Tap water, for example, as sup¬ 
plied for domestic purposes is or should 
be practically free from anything visi¬ 
ble under a microscope, and it is usu¬ 
ally necessary to let many gallons of 
such water pass through a filter before 
any visible organisms are obtained; m 
fact the presence of such organisms, 
either vegetable or animal, m ordinary 
drinking water is an evidence that some¬ 
thing is wrong. 

Occasionally public water supplies 
are contaminated for a short time by 
minute vegetable organisms which give 
a peculiar fishy or so-called cucumber 
taste to the water. This happened to the 
water supply in New York City 
some years ago when a small 
vegetable organism known 
scientifically as Synura ap¬ 
peared in it for a short time, 
giving a peculiar and disagree¬ 
able taste to the water, although 
it was quite harmless. 

Drinking water may also 
be contaminated at times by 
pathogenic bacteria, or dis¬ 
ease-breeding microbes, but 
these would be invisible in 
the water even with a micro¬ 
scope, under ordinary condi¬ 
tions, and their presence could 
be demonstrated only by proper 
bacteriological methods. This, 
however, is not the case with 
brook or pond water, which usually 
contains much animal and vegetable 
life, readily visible even with low mag¬ 
nifying powers, and affords many ob¬ 
jects of interest. 

T AKE, for example, a little water 
from a pond or slow-moving brook, 
one sample being chosen from, say, a 
quiet portion along the edge and one 
from the current. Place a drop or two 
containing a little of the greenish scum 
thus obtained on a clean glass slide, 
place a cover glass upon it and bring 
it into focus, using a magnification of 
from 60 to 100 diameters. The first 
thing noticed probably will be a net¬ 
work of clear glassy threads containing 
a number of bright green cells arranged 
in a spiral pattern. This is a plant 
known as Spirogyra and is exceedingly 
common. 

Suddenly a curious slipper-shaped 
creature dashes across the field, ap¬ 
parently animated by a mad desire to 
get somewhere in a great hurry. This 
is called Paramcecium, and is a uni¬ 
cellular animal, a good representative 
of the class Protozoa. This animal 
swims by the aid of very fine hairs or 
ciliae which cover its body and vibrate 
with great rapidity. It may be seen only 
under high magnification, best after the 
animal has been killed and stained. 

As the Paramoecium goes on its way 
a green globe appears, rolling slowly 
along. This contains smaller globes 


which are the young organisms. In 
scientific parlance, it is called Volvox 
glohator and is now thought to be an 
animal, although for a long time it was 
considered to be a plant. 

Next we see some small objects, 
perhaps star-shaped or like a green 
crescent. These are desmids, unicellular 
plants of which there are many known 
species. 

The desmid is pushed out of the way 
by a green thread-like object which 
comes writhing into view This may at 
first be mistaken for some sort of 
Spirogyra, but is soon seen to be quite 
different. It is called Oscillatoria and 


is a plant, though once thought to be 
an animal. 

Suddenly an object wducli we have 
mistaken for a drop of dirty jelly is 
seen to extend a prolongation of its own 
shapeless body tow T ard a tasty looking 
diatom or other appetising morsel, 
which it proceeds to eat by the simple 
process of flowing around it. This is the 
famous Amoeba, probably the lowest 
form of animal life. It consists of noth¬ 
ing but a drop of protoplasm, has no 
permanent organs and simply exists. 

Even the lowly amceba, however, pos¬ 
sesses a certain method m its move¬ 
ments, which are very peculiar. It seems 
to move about without the aid of limbs 
or ciliae. This is done simply by flow¬ 
ing along in the direction it wishes to 
go, continually changing its shape and 
extending portions of its body toward 
food particles. A well-known scientist 
has said, “No one knows what an 
amoeba is going to do next.” Perhaps 
the amoeba subsides into motionless 
“contemplation,” but suddenly, how¬ 
ever, a great commotion is raised in 
the “neighborhood,” and what appears 
to be a giant serpent 50 feet long comes 
lashing and twisting across the field of 
view. This is one of the many kind of 
“nematodes,” so-called thread worms, 
and is actually only about one one- 
hundredth of an inch in length. Com¬ 
pared with the objects we have been 
seeing this is a very highly organized 
animal. 


Other common denizens of pond 
water are Rotifers with their wheel-like 
crowns of cilias kept in constant mo¬ 
tion, and the diatoms in an infinite 
variety of shapes and sizes, with beau¬ 
tifully sculptured valves or shells. 

The many varieties of singular ap¬ 
pearing larvae of aquatic insects are in¬ 
teresting objects for low magnifying 
powers; in fact, many of these may be 
studied with a common hand magnifier. 
It is quite possible with a little care 
to keep some of these creatures alive 
for a considerable period and many 
hours of pleasure are to be derived from 
observing them. 

A number of books on these micro¬ 
scopic forms of pond life, couched m 
language intelligible to the be¬ 
ginner, are available, and by 
means of them many of the in¬ 
teresting things seen in a drop 
of ditch water may be identified. 
Sometimes a small quantity, a 
pint or a quart of this water, 
can be kept in a glass jar such 
as an ordinary preserve jar, 
preferably near a window, and 
covered with a piece of glass. 
This will serve as small-scale 
aquarium, and the beginner will 
be amazed at the number of 
organisms, both animal and 
vegetable, which will develop 
from time to time in it. 

Another good way to obtain material 
for examination is to place a handful 
of hay or grass clippings in a jar of 
water and allow it to stand from one 
to ten days. Matter of this nature almost 
always carries spores or invisible eggs 
of various organisms, which will de¬ 
velop after a time. Interesting material 
may often be obtained by placing m 
similar jars some of the dead leaves or 
vegetable matter floating in ponds. 

P RACTICALLY all of the things 
which may be seen under the condi¬ 
tions just described are within the com¬ 
pass of a 50-dollar microscope outfit. 

There has been little fundamental 
change in the general features of the 
compound microscope for many years, 
most of the changes having been in such 
minor matters as the design of the me¬ 
chanical portion or in the development 
of forms for special purposes. There 
is little or no essential difference be¬ 
tween a high-grade compound micro¬ 
scope as manufactured today and one 
made 25 or 30 years ago. The optical 
part has probably reached its highest 
development, as far as visual observa¬ 
tion is concerned, unless some entirely 
unlooked for discovery of an optical 
nature is made In the future. 

The primary part of the modern com¬ 
pound microscope consists of what is 
known as the “stand.” This is the me¬ 
chanical portion, and it consists of a 
body tube A (see photograph) which 



1: Paramcecium (xl70). 3: Volvoxperglobator (x50) 
2: Closterium, a desmid (x200). 4: Oscillatoria (x465) 
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slides vertically m a dove-tailed channel 
at the end of the arm B and is made to 
move up and down for the purpose of 
focusing, by a means of a rack and 
pinion, C, known as the ‘"coarse” ad¬ 
justment. This is for the purpose of 
rough focusing, the final sharp focus 
being made by means of the fine ad¬ 
justment D which may be either on the 



Asterionella, a diatom common in 
pond water. Magnified 188 times 


top or side of the arm. This adjustment 
consists of either a very finely cut screw 
operating on a lever, or some form of 
cam adjustment; or it may be made b\ 
means of a train of gear wheels geared 
or figured in such a way as to move 
the body of the instrument almost im¬ 
perceptibly up and down in order to 
secure the final sharp focus. At the 
upper end of the body tube is located 
an ocular or eye-piece E which is ex¬ 
actly comparable to the eye-piece or 
ocular of a telescope. At the lower end 
of the body tube is another system con¬ 
sisting of from one to six lenses, de¬ 
pending upon the magnification de¬ 
sired. This is known as the objective, F. 
Objectives and oculars are both made 
in many different types and magnify- 
ing powers. The purpose of the ocular 
is to magnify the real image formed by 
the objective, hence the term ‘’com¬ 
pound microscope.” 

T>ELOW the body tube is a platform 
^ or stage G. This may be either 
rectangular or circular, with an open¬ 
ing in the center. The purpose is to 
support the material which is to be ex¬ 
amined. Sometimes the stage may be 
revolved around its axis or be provided 
with a so-called “mechanical stage” for 
moving the object about with great pre¬ 
cision. 

Beneath the stage is some form of 
diaphragm H, usually an ordinary iris, 
with a system of condensing lenses 
whose purpose is to concentrate light 
on the subject. Below the condenser and 
diaphragm is a mirror / which serves 
to illuminate the object by reflecting on 
it light from some outside source. The 
of the instrument, which carries all 
of 'tfce apparatus described above, is 
^ mMfy hinged to a short pilar X, an 
which permits the micro- 
^ hb vertically ^ or 


horizontal!). The pillar is supported by 
the foot L which is approximately the 
shape of a horseshoe and is made very 
solid and heavy in order to stabilize the 
instrument and prevent vibration 

These are all of the essential parts 
of a complete compound microscope, 
although there are very many variations 
and special forms, depending on the 
ideas of the manufacturer and the pur¬ 
poses for which the instrument is to be 
used. 

The field of microscopy is almost in¬ 
finite m size. The beginner generally 
will attempt to cover a very extensive 



Courtesy Bnusrh and Lomh Optieal Co 

A typical microscope suitable for 
the general needs of the amateur 


territory and, if lie is interested at all, 
he will run some risk of becoming lost 
in the vast new world into which he 
has entered. Before adopting an) par¬ 
ticular branch of the hobby as a spe¬ 
cialty, he should make himself ac¬ 
quainted with the subject generally. 
One of the first things to investigate 
is the appearance of common objects, 
many of which occasionally turn up in 
preparations or mounts as accidental 
intruders. The student should become 
acquainted with the appearance of 
wool, cotton, silk and other textile 
fibers, threads of which always float 
about in the air; also the different sorts 
of starch, such as potato, wheat, corn, 
and so on. 

The examination of dust from various 
locations frequently reveals some sur¬ 
prising results. The worker should be¬ 
come perfectly familiar with all of these 
things; also with the appearance of air 
and oil bubbles in water, and water 
bubbles in oil. Frequently the first thing 
to attract the attention of the novice is 
the appearance under the microscope 
of a few air bubbles (which have no 


business there). Sometimes these ab¬ 
sorb his attention to the exclusion ol 
the principal subject. 

Many interesting objects may be ob¬ 
tained from the insect world. Parts of 
plants, such as leaves, petals, pollen 
and so on, as well as cross-sections of 
the stems and roots, will be found of 
great interest. 

Those who are already interested in 
photography can very profitably com¬ 
bine these two hobbies, as they go hand 
in hand; in fact, the first photographs 
ever made were photo-micrographs, 
which were available long before it ever 
occurred to anyone to take a portrait. 
Here again the essential requirements 
are very few and simple, and very 
creditable work may be done with an 
ordinary camera from which the lens 
and shutter have been removed. 

M OST of the woik with a microscope 
will be done by artificial light be¬ 
cause few amateurs have much time 
available during daylight hours. How¬ 
ever, artificial light is actually the bet¬ 
ter of the two, because il is uniform 
If it is desired to work by daylight, 
direct sunlight should be avoided, the 
instruments being placed on a table 
two or three feet from a window with 
a good unobstructed light. For the 
major portion of the work which the 
beginner will do an ordinary 25-watt 
frosted electric bulb is ample. The 
tendency of the beginner is to use too 
powerful a light, which is not only very 

A common amoeba, very 
changeable in form (xlOO) 


All line chawing-, lepunted by permission 
turn Manual of Fieshwatei Biologj” by Ward 
and Whipple, published by lolm Wiley and 
Sons, Ine 

injurious to the eye, but drowns the 
image m the glare. 

Some entertain the belief that woik 
of this nature is injurious to the vision, 
but this is not the case. Many thousands 
of people observe continually for hours 
at a time, and there are very few cases 
on record of injury to the sight. The 
observer should sit xn an easy and natu¬ 
ral position, without cramping the neck, 
and endeavor to cultivate the habit of 
keeping both eyes open and not screw 
up the left eye (assuming that he uses 
the tight one). After a little practice 
it will be found quite easy to concen¬ 
trate the mental attention on the eye 
which is in use. It is better to work in 
a spot which is not too brightly lighted, 
in order to reduce as much as possible 
the extraneous light other than that 
passing through the instrument. If any 
annoyance or strain is felt in the eyes, 
or if there is a feeling as if grains of 
sand were in them, work should imme¬ 
diately be stopped and the eyes rested. 






The Amateur Rides a New Hobby 



By ALBERT G. INGALLS 


AN unanticipated by-product of the 
/A depression has been a remarkable 
expansion of home hobbies. A pos¬ 
sible explanation, for which there is in 
fact some evidence, is that many men 
who are out of work have kept them¬ 
selves occupied and sane, as well as 
“out from underfoot” while at home, 
by setting up a hobby shop m the cellar 
or attic 

Amateur gem polishing is a hobby 
which contains interesting 
promise This was introduced 
to Scientific American read¬ 
ers eleven months ago by J 
H. Howard, in a three-page 
article entitled “Gem Stone 
Cutting for the Amateur” and 
in a small practical instruc¬ 
tion book, “The Working of 
Semi-Precious Stones.” The 
gem stones shown in the ac¬ 
companying illustrations were 
made subsequently by Scien¬ 
tific American readers, from 
the same instructions. 

Arthur Knapp of Wood¬ 
bury Heights, New Jersey, 
made the collection displayed 
at the top of the page, using 
the equipment shown in the 
central photograph. T can recommend 
the cutting and polishing of gems as an 
exceptionally interesting hobby,” he 
writes, “and I have had a lot of hobbies 
in my day. It requires considerable 
mechanical ability m order to get the 
equipment into satisfactory working 


order, and it requires considerable skill, 
dexterity, and patience to get good re¬ 
sults. However, the results are worth 
the effort.” 

The equipment consists of a mail- 
order-house bench grinder and quarter 
horsepower motor, two Carborundum 
wheels and some Carborundum grains, 
two felt wheels and powdered pumice, 
a few small gadgets, a strong thumb 
and—patience. The material is low- 
priced mineral in the rough—moss 
agates, rose quartz, carnelian, jasper, 
chalcedony, tiger eye and so on—ob¬ 


tainable from mineral dealers, or often 
is most unpromising stones simply 
picked up while on country walks. 

Melville M. McBride of Monroe, 
Michigan, writes concerning the picture 
of gems at the bottom of the page: “I 
send a photograph of precious and semi¬ 




Above: 36 gem stones made by Arthur 
Knapp of New Jersey. Left: The home 
lapidary shop in which they were cut 

precious stones cut by me during my 
spare hours, according to Mr. Howard’s 
instructions and the article published 
in the March 1932 number of the Scien¬ 
tific American. This is a great bobby. 
The picture gives evidence of what any¬ 
one can do if he has a little mechanical 
ability. 

“I did not think there were more than 
40 or 50 different kinds of stones in the 
world until I started to read books on 
mineralogy. Now I find it quite a study. 
The display case shown, which mea¬ 
sures 11 by 24 inches, contains about 
190 stones, all of which are catalogued 
as to name and locality. 

‘The estimate of time given by Mr. 
How r ard was very fair and the cost esti¬ 
mate—50 dollars—even a little high. 
For example, I made a good saw and 12 
sawing disks for 65 cents and the sup¬ 
plies cost less than the estimate.” 
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Reinforcing a Weak Spot 


in Our Diet 


By H. V. MOSS 

Chief Chemist, Provident Chemical Works, 
Division of The Swann Corporation 


D O you know what would happen to 
you if you did not eat enough 
cobalt? 

Well, neither does science But it 
suspects that minute amounts of this 
element may be essential to the well¬ 
being of the human body and that if 
you were totally deprived of it you 
would suffer some direful disease. 

Much research work along this line 
is being carried out in bio-chemical 
laboratories all over the country. Not so 
long ago the small amount of inorganic 
matter that exists in our foods was ig¬ 
nored as unimportant, but nutritional 
experiments have shown that at least 11 
inorganic elements play vital parts in 
maintaining our health, and scien¬ 
tists are busy checking up on sev¬ 
eral more which may also prove to 
be indispensable to our existence. 

The serious consequences of a 
deficiency of any needed element 
are well illustrated by the well- 
known case of iodine. The amount 
of iodine in the average human 
body is estimated at about four hun¬ 
dred-thousandths of one percent. This 
is indeed an almost infinitesimal quan¬ 
tity, and yet without it there is danger 
of simple goiter. People living near the 
sea, which is a great reservoir of 
iodine, get their needed supply auto¬ 
matically. They not only eat iodine 
in sea food but, because the dried 
sea salts blow over extensive areas, 
they also drink it in water and 
breathe it in from the air. But those 
who live inland, especially in regions 
where the rocks are deficient in io¬ 
dine-bearing minerals, have to guard 
against goiter by adding iodine in some 
form or other to the diet. The use of 
iodized salt is considered especially ef¬ 
ficient for this purpose. 

I RON and copper also furnish inter¬ 
esting examples of the nutritional ef¬ 
fects of inorganic elements. The red 
color of the blood is due to an iron 
compound and, with a diet too low in 
iron, the blood becomes pale and ane¬ 
mia results. But one can become anemic 
on a diet abundant in iron salts—for a 
second metal, copper, must also be 



Photographs courtesy Bond Bakeis 

How diet affects growth. Below: Twin brother 
and sister dogs. Brother (left) was deprived of 
certain minerals and vitamins. The sister (right) 
lived on a normal diet, also in the country. 
Above: Later the brother (right), on a normal 
diet, is as tall as the other dog but lacks full 
skeletal development (note both head and chest) 


present. In some mysterious way, copper 
helps in the transfer of iron from our 
food to the blood stream, and we cannot 
have good red blood without it. 

Recent work by Dr. Elsa Orent in Dr. 
E. V. McCollum’s laboratory at the Johns 
Hopkins University has brought out some 
curious facts about manganese. Rats fed 
on a manganese-free diet develop normal¬ 
ly to maturity. Then the males become 
sterile, and the females, though retain¬ 
ing their fertility, lose all their maternal 
instincts and allow their young to perish. 

Equally disastrous results attend diet¬ 


ary deficiencies in calcium, phosphorus, 
magnesium, sodium, potassium, chlorine 
and sulfur, and possibly also cobalt, 
nickel, fluorine, silicon, zinc, and even 
arsenic as well. 

W ITH the exception of iodine, cal¬ 
cium, and phosphorus, the normal 
American living on an ordinarily varied 
diet need not give the slightest thought to 
any of these elements. They are required 
in such small quantities and are so widely 
distributed that troubles due to the lack 
of them rarely occur naturally, and in 
fact can be produced experimentally only 
under carefully controlled laboratory 
conditions. On the other hand, iodine is 
of dietary importance in the so-called 
"‘goiter districts” and, as recent research 
has disclosed, calcium and phosphorus 
may be deficient in anybody’s diet. 

Calcium and phosphorus, being the 
principal constituents of the bones and 
teeth, are needed by the human body 
in far greater quantities than any 
other inorganic elements. Dr. H. C. 
Sherman, of Columbia University, 
estimates that while the average 
adult needs only 0.015 gram 
(0.0005 ounce) of iron a day, he 
should have at least 0.68 gram 
(0.0243 ounce) of calcium and 1.32 
gram (0.047 ounce) of phosphorus. 
Children require twice these quan¬ 
tities during the entire period when 
their hones are developing; and ex¬ 
pectant and nursing mothers, who must 
supply from their bodies the require¬ 
ments of their offspring, should have 
three times the normal quota. Diets 
too low in calcium and phosphorus 
may lead to rickets in the case of 
childien, and to decayed teeth and to 
disorders that may bring about pre¬ 
mature old age in the case of adults. 

Nature has been generous to us in 
the matter of calcium and phos¬ 
phorus supplies and, if we eat plenty 
of whole wheat, eggs, cheese, cab¬ 
bage, turnips, carrots, lettuce, and spin¬ 
ach, and drink over a pint of milk a 
day, we shall get all we can possibly 
need of these two elements. 

Unfortunately, however, these desir¬ 
able foods do not figure in sufficient 
quantities in many American dietaries, 
and foods which are conspicuously low 
in their calcium and phosphorus con¬ 
tent appear abundantly on our tables. 
Hence it is a fact that many Americans 
are not getting enough calcium and 
phosphorus to maintain perfect health. 
This problem, and it is a very im- 
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portant one, has been given a great deal 
of thought on the part of both scientists 
and food manufacturers. A great deal 
of educational work has been carried 
on, emphasizing the advantages of a 
completely balanced diet, and this is 
excellent and should be continued and 
extended. It also seems possible, how¬ 
ever, to attack the problem at its root 
by adding calcium and phosphorus to 
sugar, flour, and other foods. 

It happens that we have the means at 
our disposal to do this easily, because 
certain of the calcium phosphates are 
unquestionably assimilated by the hu¬ 
man system. Dr. Y. K. LaMer, Associate 
Professor of Chemistry at Columbia 
University, m an address recently pre¬ 
sented before the American Association 
for the Advancement of Science, sums 
up our knowledge on this subject as fol¬ 
lows: 

a YN 1907, McCollum undertook an ex- 
-l haustive investigation of this ques¬ 
tion: Are inorganic phosphates foods? 
His results and those of later investiga¬ 
tors favor the view that the body can 
use inorganic phosphates to meet all its 
phosphorus demands. 

'"In McCollum’s experiments, every 
organic component of the ration was 
free from phosphorus The only souice 
of phosphorus was finely ground tri¬ 
calcium phosphate. One rat was fed the 
ration foi 127 da)s, during which time 
he doubled m weight, before he was 
killed. Analysis of the body showed it 
to be of normal composition. 

“Steenbock, Hart, Sell, and Jones 
state that no difference in the growth of 
rats was observed when the dietary cal¬ 
cium was mostly calcium lactate, car¬ 
bonate, phosphate, silicate, or sulfate, 
if these were fed m liberal amounts. 

. . . From metabolism balance experi¬ 
ments on two young women. Potter and 
Kramer claim that when the calcium 
and phosphorus of the diet was sup¬ 
plied mostly in inorganic form the re¬ 
tention was as good as when these ele¬ 
ments were supplied by raw milk. . . . 

“Certain inorganic salts of calcium 
and phosphorus can, theiefore, function 
as well as organic forms in meeting 
deficiencies of these elements.” 

There is nothing radical in adding 
calcium phosphate to flour—it is al¬ 
ready common practice. Calcium phos¬ 
phate is one of the important constitu¬ 
ents of much of the baking powder now 
in use and it is also added m the manu¬ 
facture of self-rising and phosphated 
flours. Foods made from these materials, 
therefore, contain calcium phosphate, 
and feeding experiments by C. A. Hop- 
pert, of the Department of Chemistry, 
Nutrition and Home Economics of the 
National Soft Wheat Millers Associa¬ 
tion, show that the calcium phosphate 
residue in foods made from self-rising 
flour has a definite bone-building value. 


Therefore, to increase the dietetic value 
of all white flours by adding to them 
small amounts of calcium phosphate 
would merely represent further prog¬ 
ress in a movement already under way. 

Another food product in which cal¬ 
cium phosphate is used is salt. Salt 
tends to become damp m humid weath¬ 
er and to form hard cakes on drying 
out. A number of different fillers or 
conditioners have been used to over¬ 
come this objectionable tendency, but 
m recent years calcium phosphate has 



In the human framework calcium 
and phosphorus provide the struc¬ 
tural materials for the skeleton. 
Vitamin D serves to fasten these 
essential materials in position 

been found to be especially efficient for 
this purpose. About half of the table 
salt now used in this country is rendered 
free-flowing by means of calcium phos¬ 
phate, but salt manufacturers using it 
have not as yet emphasized the im- 
pioved health value of their product. 

As is the case with salt, calcium 
phosphate is a very satisfactory con¬ 
ditioner for sugar. One percent of tri- 
calcium phosphate completely prevent¬ 
ed the formation of lumps in XXXX 
powdered sugar on standing for 53 days 
under the normal summer weather con¬ 
ditions prevailing in St. Louis. It also 
imparts unusual free-flowing properties 
to the sugar. Tests show that the phos¬ 
phated sugar flows more freely than 
does pure sugar and much more freely 
than sugar conditioned in the ordinary 
manner with 3 percent of starch. There 
is no tendency for the sugar to cling 
to the container and it can be measured 
and mixed more easily. 

Bakers’ tests prove that cold icings 
made with sugar containing tri-calcium 
phosphate set up rapidly with good 
grain and texture and maintain their 
original consistency better than those 
made with starch-conditioned sugar. 
Moreover the slightly uncooked taste 
due to the starch is eliminated. Other 
tests demonstrate that the turbidity of 


solutions of phosphate-conditioned sug¬ 
ar is less than that of solutions of 
starch-conditioned sugar and that the 
elimination of the starch would prob¬ 
ably prevent molding. Quite apart from 
the health-giving properties of calcium 
phosphate, therefore, its use in sugar 
is advantageous. 

Because nutritional science has been 
studying intensively the weak points m 
our diet, the polar explorer no longer 
fears scurvy; beri-beri and simple 
goiter need no longer afflict great groups 
of people; certain forms of rickets and 
anemia have been conquered; and the 
span of the prime of life is being defi¬ 
nitely extended. 

B UT even more important than these 
highly dramatic accomplishments 
is the work that is being done to im¬ 
prove the every-day diet of the average 
citizen. Food manufacturers are follow¬ 
ing with intense interest the progress of 
our knowledge of the essentials of our 
diet. With a vitamin or two added here 
and some mineral salts added there, the 
food that is deficient in important par¬ 
ticulars today will become the perfect 
food tomorrow. 

Take, for example, the most popular 
single article of food m America and 
probably in the whole civilized world— 
white bread. 

White bread made with water is an 
excellent food in itself, but if eaten in 
too great quantities it crowds out the 
use of foods containing greater quanti¬ 
ties of vitamins and mineral salts. 

But when white bread is made with 
milk, vitamins A, B, and G, and pos¬ 
sibly C are added. If irradiated ergos- 
terol or a cod-liver oil concentrate is 
mixed with the dough, as certain bakers 
are now doing, vitamin D is introduced; 
if phosphated flour is used, the cal¬ 
cium and phosphorus content is greatly 
strengthened Such a bread provides a 
fairly well rounded diet, especially 
when spread with butter, an excellent 
source of vitamin A. 

Similar!}, candy is deficient in prac¬ 
tically every food element except the 
energy-creating sugar. But make it from 
phosphated sugar and add yeast to it, 
and it becomes rich in vitamins B and 
G and m the bone and tooth building 
inorganic elements. 

If research finds it desirable (though 
the probabilities are that it will not), 
iron and other inorganic elements can 
be added to commonly-eaten foods in 
the same simple way, and as our knowl¬ 
edge of the vitamins grows we shall 
undoubtedly discover other inexpensive 
methods of increasing our consumption 
of these vital substances. 

At all events, a movement to rein¬ 
force the weak spots in our diet has 
been started, and the result should be a 
definite increase in the health, vigor, 
and longevity of the human race. 



Water Conservation- 


By CALVIN V. DAVI 

C ONSERVATION ordinarily means 
preservation from loss or injury. 
In the case of our water supplies, 
the term carries an exactly opposite 
meaning than it does when applied to 
most of our other natural resources. To 
conserve our supplies of coal, for ex¬ 
ample, means curtailment in the use of 
coal: to conserve our water resources 
means the development and use of them 
The waters constantly flowing in our 
streams and rivers represent a con¬ 
tinuous waste of wealth unless they are 
made to supply us with power, irrigate 
our lands, or serve other useful pur¬ 
poses. It is not overstating the case 
to say that much of our future economic 
progress will depend upon our develop¬ 
ment and use of these vast potential 
sources of wealth. While this fact is 
appreciated more in some of the west¬ 
ern states, where the continued growth 
of cities and the development of agri¬ 
cultural and industrial areas in desert 
country are made possible only through 
water conservation, it is nevertheless 
true to a great extent for the country 
as a whole. 

It is timely, therefore, to weigh and 
consider certain economic aspects of 
water conservation. We cannot fully ap¬ 
preciate the influence that the develop¬ 
ment of our water resources will have 
on our future economic progress un¬ 
less we have first a broad picture or 


J a survey showing what water 

conservation really is and the 
advantages that have been already ob¬ 
tained through it. 

Recent technical advances in the 
engineering arts relating to water con¬ 
servation must also be given considera¬ 
tion as these in some cases will cut the 
cost of development in half. These 
technical advances will have a far-reach¬ 
ing effect on our future industrial 
structure as they will make financially 
feasible a number of projects, the de¬ 
velopment of which has heretofore been 
considered uneconomical. 

T HE results and benefits attained in 
the past through water conservation 
indicate m a measure what may be ac¬ 
complished in the future. Lowering the 
cost of projects, through the use of the 
technical improvements referred to, will 
be a factor in increasing the importance 
of water conservation to our changing 
industrial structure for which the key to 
future development lies in the advan¬ 
tages that may be obtained from this 
conservation of water resources. 

Water may be conserved by util¬ 
izing the power developed at dams 
and falls, by storing it in reservoirs, 
or by improving the channels of rivers 
and waterways so that they may serve 
for water transportation or other useful 
purposes. Storage in reservoirs may be 
used to insure adequate water supplies 
to cities and municipalities; to augment 



Irrigating a large field, broken into sections by means o£ miniature diversion 
dikes, from a concrete-lined ditch on the Salt River Project in Arizona 


the hydro-electric power plants on a 
river and make more uniform their 
power production; to irrigate arid lands 
and turn desert into wealth-producing 
country; to afford protection against 
devastating floods by retaining the 
waters in times of flood and releasing 
them gradually during the drier sea¬ 
sons; and to make our watercourses 
more navigable through regulation of 
their flow. 

Most of us are familiar enough with 
the great reservoirs that have been con¬ 
structed for the purpose of storing our 
water supplies. The Croton and Cat- 
skill systems supplying New York City 
are outstanding examples of the stor¬ 
age reservoirs that are required to meet 
the needs of metropolitan districts. Con¬ 
sidering the country as a whole, the 
outstanding characteristic of the stor¬ 
age developments for water supplies is 
their complete inadequacy to meet the 
requirements of the cities which they 
serve. This is particularly true of a 
number of southern cities which suf¬ 
fered severe economic losses as well 
as actual physical discomforts during 
the almost nation-wide drought of 1930. 
The unfortunate experiences of this 
drought have revealed that there now 
exists a most drastic need for new 
storage reservoirs in many sections of 
this country. Getting caught up with 
our storage and other water supply 
needs, during the reconstruction period 
which we are now entering, will offer a 
profitable outlet for idle capital as well 
as substantial relief to the unemploy¬ 
ment situation. 

S tatistics show that stability of 

the waterworks industry has been 
proved during the depression. Accord¬ 
ing to the Engineering News-Record, 1 
the earnings of the New York and 
Chicago water supply systems in 1931 
were but slightly under those of 1930 
but were still greater than the receipts 
for 1929 or for any previous year. The 
inherent stability of earnings, such as 
illustrated by the foregoing, combined 
with a steadily increasing demand for 
water, should furnish the incentives to 
finance the deferred waterworks con¬ 
struction which have been estimated 
by engineers and other authorities to 
aggregate from one half billion to a 
billion dollars. The immediate prosecu¬ 
tion of this work would be an important 
step toward economic recovery. 

Aside from supplying water for 
domestic and industrial purposes the 
next most important use of our water 

1 April 28, 1932, P. 609. 
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Boise River diversion dam, power plant, and intake to irrigation canal, Boise 
Project, Idaho. The large irrigation canal is at the nearer end of the dam 


resources is for the development of 
hydro-electric power. During the past 
few years this phase of water conserva¬ 
tion has been developed less rapidly 
than before owing to the mechanical 
improvements which have greatly low¬ 
ered the cost of power produced by 
steam generating stations. While the 
number of hydro-electric developments 
per year has been steadily decreasing, 
the magnitude of individual projects 
has increased. This trend is indicated 
by a comparison of recently developed 
and projected hydro-electric plants. For 
example, the capacity in horsepower of 
the proposed St. Lawrence development 
will be over twice that of Hoover Dam, 
now under construction, about six times 
that of the huge Conowingo plant on 
the Susquehanna River, and nearly nine 
times that of the Wilson Dam at 
Muscle Shoals. 

W HILE it is true that there has 
been some slackening in the rate 
of hydro-electric development, sight 
must not be lost of certain factors that 
will eventually reverse the trend in this 
type of water conservation. These fac¬ 
tors are: first, improvements in dams 
which will lower the cost of certain 
proj ects from 25 to 50 percent; second, 
the possibility that large industries 
will migrate from congested aleas in 
cities to rural districts, thus making 
valuable as factory locations some of 
the widely scattered, small water-power 
sites which heretofore have been con¬ 
sidered uneconomical for development; 
and third, the dual savings effected by 
this type of conservation. The first two 
of these factors will he discussed more 
fully later on. In respect to the third 
factor it should he further noted that 
a cubic foot of water helping to turn 
the turbines of a hydro-electric plant 
is not only producing energy hut, in 
addition, is helping to conserve our 
rapidly diminishing supplies of fuel. 

Many projects, such as the Hoover 
Dam, combine several of the types of 
water conservation outlined in the fore¬ 
going with the irrigation of arid lands, 
while others are devoted only to irri¬ 
gation. Irrigation will play an impor¬ 
tant part in the development of the 
southwest where the Bureau of Rec¬ 
lamation has converted into farms and 
communities millions of acres of desert 
lands that otherwise would have lain 
waste. As a result of this work during 
the past 30 years, 41,000 farms have 
been made available to people of 
limited means who were inclined to 
turn to agriculture for a livelihood. 


It has been argued by some that the 
further development of irrigation pro¬ 
jects is uneconomical owing to the sur¬ 
plus of agricultural products that 
already exists. An examination of the 
facts will show the fallacy of these 
arguments. According to the May, 1932 
issue of The Reclamation Era , “Federal 
irrigation projects afford an ever-in¬ 
creasing market for the sale annually 
of thousands of carloads of automobiles, 
farming implements and machinery, 
furniture, and other articles manufac¬ 
tured in the east and south and valued 
at 1,000,000,000 dollars annually.” 
Again quoting from the same issue: 
“Land reclaimed from the deserts of 
the west contributes nothing to any sur¬ 
plus farm output; but even that is not 
all. Development of the natural re¬ 
sources of the west in any and all ways 
is the only right solution of the na¬ 
tional problem that has been created 
by the unbalanced and unnatural de¬ 
velopment of mechanized industry in 
the east. We need not think of western 
developments in terms of more farms 
only. More farms would be incident to 
even greater achievements and the 
whole nation would be helped.” 

The federal irrigation projects that 
are scattered over the entire west con¬ 
stitute an important step towards the 
correction of the unbalanced state of 
industry and agriculture referred to in 
the foregoing quotation. The influence 


of irrigation on our national life at 
present, how T ever, is relatively minor in 
comparison to the part that it will play 
in the future according to the predic¬ 
tions of some of our outstanding in¬ 
dustrialists and economists. 

/CLOSELY allied with the development 
of hydro-electric and irrigation 
projects is the regulation of rivers by 
storage reservoirs which impound the 
waters in times of floods and release 
them gradually during the drier sea¬ 
sons. This flattening out of the flood 
peaks of a river not only insures at all 
times an adequate quantity of water 
for the operation of hydro-electric 
plants below the reservoir but also pro¬ 
tects the property adjacent to the river 
from damage by flood. An excellent ex¬ 
ample of a project which accomplishes 
both of these functions is the recently 
completed Sacandaga Reservoir, con¬ 
structed by the Hudson River Regu¬ 
lating District near Conklingville, New 
York. This vast reservoir, which has an 
area of 27,000 acres and a capacity of 
224 billion gallons, is capable of 
trebling the minimum flow of the Hud¬ 
son River at the Spier Falls hydro¬ 
electric plant, a short distance below 
the storage dam. This hydro-electric 
plant has recently been enlarged to 
take advantage of the additional power 
made possible by the increased flow 
which is released from the Sacandaga 
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' This and two piccedmg pictuus courtesy lluieau of Reclamation n j Idaho 

The Owyhee Dam, of the Owyhee Project which serves both Oregon and Idaho, 

is the highest dam in the world at present. The power plant stands at its base 


Reservoir during the diy seasons. 

In the past, the conservation of water 
has been severely hampered by the 
high cost of the dams and other hy¬ 
draulic structures necessary for water 
storage. Fortunately certain recent im¬ 
provements in dam design have in¬ 
creased the safety and in certain in¬ 
stances have greatly reduced the cost 
of these important structures. 

I N effecting improvements in any en¬ 
gineering structure, absolute safety 
is a prime requisite and sound economy 
cannot be obtained without it. The 
failure of the great St. Francis Dam 
with its attending loss of life and 
property, and other disasters of this 
character, have taught us forcibly that 
only the most conservative designs 
should be tolerated in hydraulic devel¬ 
opments. In this respect there should 
he noted the splendid record of the 
Bureau of Reclamation for the con¬ 
struction of safe dams. No failures 
have marred their 30 years as dam 
builders. 

Along with refinement in designing 
methods, certain improvements of type 
have been effected which have increased 
the safety of dams and at the same time 
greatly reduced their cost. Two factors 
have contributed to the development of 
these improved types of dams. The first 
of these is the rapid increase in the 
demand for water which, in the western 
states, has necessitated the development 
.of some of the power sites containing 
faulted or otherwise defective founda¬ 
tions. This tendency has resulted in the 
more widespread use of a hollow 
flexible type of masonry dam, commonly 
known as to Ambursen dam, which is 
capable of adjusting itself to founda¬ 


tion movements without injury to the 
structure. This property of flexibility is 
of great importance in dam construc¬ 
tion, particularly in eaithquake coun¬ 
tries. The Bureau of Reclamation 
lecognized the importance of this m 
constructing the Stony Gorge Dam, an 
Ambursen dam 140 feet high, which is 
located at a faulted site in an earth- 
quake zone. 

The government of Mexico is also 
encountering similar problems in con¬ 
structing the Rodriguez Dam near 
Tijuana. In commenting on this work 
in his column “Today,” Arthur Bris¬ 
bane stated: “The Mexican Government 
is building it, putting a wall of con¬ 
crete, slanting outward according to 
the Ambursen plan, to store the river’s 
flow in a vast natural reservoir, with 
high mountains for its sides. That dam, 
visited this morning, proves that Mexico 
is not discouraged by any depression. 
It will cost many millions and provide 
water enough to irrigate a vast territory 
even though there should be no rainfall 
for five years.” This dam has other fea¬ 
tures which make it of unusual inter¬ 
est. At the section where the dam 
attains its maximum height (250 feet) 
there is a badly faulted area of founda¬ 
tion about 100 feet wide which is en¬ 
tirely unsuitable to take the loads from 
the structure above. To overcome this, 
an arch, resting on a solid mat of con¬ 
crete below, was spanned across to the 
sound rock on each side of the faulted 
area. This arch is capable of safely 
supporting the entire load from the 
dam above. 

The second factor contributing to 
these advances in dam design is the 
demand for the more economical devel¬ 
opment of water resources. The finan- 
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cial conditions of today call for a 
re-examination of engineering practices 
in water storage development with a 
view to attaining the utmost economy 
in the design of the structures. As a 
result of this demand on the engineer 
for economy, improvements have been 
effected that have nearly cut in half 
the cost of storage development by the 
conventional methods. For example, at 
Clinton, Oklahoma, a hollow dam was 
constructed to serve both as a dam for 
impounding water and as a filter plant 
foi purifying it. The slabs and walls 
comprising the dam serve as the sides 
of the various tanks which perform in¬ 
side the dam the functions of purifying 
the water This composite structure 
saves the costs of the exterior basms 
and buildings required by a filter plant 
of the conventional type. 

Finally, the conservation of our water 
resources will be a vitally impoitant 



Rodriguez Dam, Tijuana, Mexico—a 
structure of international importance in- 


factor in our future industrial and so¬ 
cial development. The results obtained 
by the Bureau of Reclamation and other 
organizations engaged in the construc¬ 
tion of storage works have indicated to 
a degree the close relationship between 
the conservation of water and the so¬ 
cial and economic growth of certain 
sections of this country. Even if no 
major changes in our industrial struc¬ 
ture were pending, the benefits of con¬ 
servation already attained and the 
economic advantages incidental to the 
technical improvements previously dis¬ 
cussed in this article would furnish the 
incentive for increasing the rate of 
hydraulic project development. These 
viewpoints, however, do not enable us 
to visualize fully the future influence 
that water conservation will have on 
our national life; we must relate them 
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to the social and industrial changes that 
are now taking place in order to see 
that the development of our water re¬ 
sources may be the very foundation of 
future economic betterment. 

The fog of depression has made it 
difficult to see that we have any trend 
at all economically other than vertically 
downward. Even if our horizons are 
clouded, however, it is encouraging to 
note that some of our most eminent 
industrialists and economists are actu¬ 
ally discerning certain constructive 
movements that may lead us out of this 
depression and help to keep us out of 
others. These movements may be broad¬ 
ly classified as follow’s: first, the trend 
towards the decentralization of indus¬ 
trial operations or diffusion of a large 
number of small industrial units over 
wide areas heretofore used for agri¬ 
cultural purposes only; second, the 
possibility of creating a partnership be- 



stigated by President Abelardo L. Rodri¬ 
guez while governor of Lower California 


tween industry and agricultuie as re¬ 
cently suggested by Mr. Henry Ford; 
and third, the possibility that both of 
these trends will move the center of 
manufacturing towards the southwestern 
states, perhaps locating it definitely in 
these states. These possible economic 
changes are related to water conserva¬ 
tion in that each will make material 
increases in the demand for water and 
each will be dependent to a large ex¬ 
tent on the development of water re¬ 
sources. 

The widespread and ever increasing 
use of electricity will be the principal 
factor in bringing about the decentrali¬ 
zation of our economic structure accord¬ 
ing to Mr. Virgil Jordan, Economist, 
McGraw-Hill Publishing Company. In 
an article in the Electrical World for 
January 2, 1932, Mr. Jordan contrasted 


the early development of steam power, 
which had to be used at its source, 
thereby causing congested industrial 
centers, with the development of elec¬ 
tric pow T er wdnch is almost universally 
distributable. Mr. Jordan concludes, as 
a result of this wide distribution, that 
the outcome “is certain to be a con¬ 
tinuous decentralization of our eco¬ 
nomic structure, wuth greater local self- 
dependence, smaller scale enterprise, 
less urban congestion, less long distance 
tiansportation, relatively diminished 
international trade, narrower market 
areas, increased stability of the busi¬ 
ness structure.” 

Mr. Henry Ford likewise predicts 
such decentralization. Mr. Ford, how¬ 
ever, goes a step further and advocates 
a partnership between agriculture and 
industry as a basis for stability. Mr. 
Ford states: ‘‘With factory and farm as 
partners, with one foot on the soil and 
one foot planted on industry w T e should 
be in a position to hail the new epoch 
without fear.” 

W T hat will be the effect on the con¬ 
servation of our water supplies if the 
predictions of Mr. Ford and Mr. Jor¬ 
dan are true 9 In the first place the 
migration of industry to suburban and 
rural areas will create an increased de¬ 
mand for new wmter supplies, hydro¬ 
electric pow’er, flood protection, river 
regulation, and water transportation. 

T HE second effect of these changes 
will be an increased demand for lo¬ 
cations where Industry and agriculture 
may be developed economically as 
parallel or joint ventures. This again 
will increase the importance of water 
conservation as the irrigable lands 
distributed over the w T est will offer ex¬ 
ceptional opportunities to plan scien¬ 
tifically the joint or parallel operation 


of various industries and agriculture. 

The predictions outlined in the fore¬ 
going are already foreshadowed by 
the anticipated economic benefits from 
the w T ater to be stored by the great 
Hoover Dam now under construction 
In an article entitled “The Colorado 
River—Economic Development of the 
Basin,”' Dr Elwood Mead, America’s 
foremost authority on irrigation and 
land settlement, stated of the Colorado 
River Basin: “Every state in the basin 
has plans for more Irrigated acres, for 
more dams and storages. The known 
industrial needs are immeasurably 
greater than wras thought possible a 
quarter of a century ago.” Again quot¬ 
ing Dr. Mead: “The basin is rich in 
deposits of precious metals and useful 
minerals. Cheap power wnll do much to 
bring them into use. Nevada dreams of 
great mills hung on the canyon walls 
of Boulder (now called Hoover) Dam. 
Utah hopes to see the industries of Salt 
Lake Valley duplicated along the 
Colorado.” 

The construction of the Hoover Dam 
takes the predictions of Mr. Ford and 
Mr. Jordan out of the realm of conjec¬ 
ture; it offers tangible e\idence that 
industry will be drawn into the wide¬ 
spread agricultural areas of the south¬ 
west and such a movement will un¬ 
doubtedly pave the way for the partner¬ 
ship between agriculture and industry 
suggested by Mr, Ford. Such develop¬ 
ments will stabilize employment, build 
new markets, create a new agricultural 
and industrial empire out of our desert 
lands and increase the demand for 
transportation facilities. In other words 
the future stabilization and growth of 
our economic structure should be 
founded on the conservation of our 
water resources. 


-Engineering News-Record, February 6, 1930. 



A great masonry arch in the 250-foot-high Rodriguez Dam carries the entire 
dam load from four buttresses to solid rock on each side of a faulted zone 










The Pennsylvania State College maintains laboratories at the cannery for studying mushroom pests and spawn 


A Vegetable From the Dark 


Q UITE off the beaten track at 
Kennett Square, Pennsyl¬ 
vania, is the mushroom cen¬ 
ter of the United States. If you 
were born some 60 years ago you may 
remember Kennett Square by Bayard 
Taylor’s best seller, “The Story of 
Kennett.” Within a ten mile radius 
over 500 growers deliver their mush¬ 
rooms to a co-operative organization 
which furnishes motor transport so 
that the easily Injured vegetable ar¬ 
rives in New York and other 
cities in prime condition. 

Commercially grown mush¬ 
rooms are usually of the va¬ 
riety of fungi known as 
Agaricus cam pestris . The 
mushroom has no root. This 
function is performed by 
wbat may be likened to a sys¬ 
tem of minute vegetable 
strands—the mycelium. The 
mushroom consists of the 
stem and the cap on the 
under side of which are the 
gills. As the mushroom ma¬ 
tures, the gills turn brown 
due to the formation of thou¬ 
sands of spores. It is said 
that there are approximately 
two billion spores in one 
mushroom. Under natural 
conditions these spores drop 
off and are Broadcast by the 
wind. 

Commercial spawn is produced by 
mushrooms, drop- 
sterile 


By A. A. HOPKINS 


The bottles grow full of the mycelium 
which reaches the grower in a pure 
stage. 

There is a new development in the 
mushroom industry which, while in an 
experimental stage, is already giving 
excellent results. The Pennsylvania 
State College has patented a new 



The mushrooms form on the surface of the earth cov¬ 
ering the compost and when of proper size are picked 


process, if it may be so called, of in¬ 
oculating sterilized whole grain (rye) 
with spores; under proper treatment 
the bottles become full of mycelium. 
The spawn appears to be uniformly 


and the units for insertion 


in the beds may be made smaller 
than formerly. 

Mushrooms are grown in ma¬ 
nure beds in unlighted buildings 
about 60 feet long and 18 feet wide. 
Several tiers of beds are usually em¬ 
ployed by the commercial grower and 
the buildings are often two stories high, 
allowing for a duplication of units. A 
walkw r ay divides the usual three tiers 
and there is also room for a person 
to walk around the outside of the beds. 

The walls are insulated with 
about six inches of sawdust. 
From motives of economy 
wooden buildings are usually 
put up but tile structures are 
more lasting. 

T HE beds for the growing 
of mushrooms are com¬ 
posed of cured manure called 
“compost.” It is a curious 
fact that the almost universal 
use of the automobile has 
had a pronounced effect on 
the mushroom growing in¬ 
dustry for manure is both 
scarce and costly. This has 
resulted in experiments on 
manure substitutes which are 
being carried on by the De¬ 
partment of Botany of the 
Pennsylvania State College. 
(See Mycologia, Vol. XXII, 
No. 1.) It is not necessary 
here to dwell <?n the preparation of the 
compost except to say that it must be 
so manipulated that it is of maximum 
value as food for the mushroom which 
lives on the products of the decom¬ 
position of the compost. The beds are 
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filled to a depth of six to eight inches 
and are well tamped down. The tem¬ 
perature induced by fermentation is 
allowed to rise to as high as 140 de¬ 
grees, Fahrenheit, and is then allowed 
to drop to 80 degrees when it becomes 
right for the beds to be spawned. The 
spawn, if of the manure inoculated 
variety, is broken up into pieces the size 
of a walnut and these pieces are planted 
about 10 inches apart, each way, about 
two inches deep in the compost. The 
spawn is then covered and the processes 
of nature are allowed to proceed. These 
are of an undercover nature for about 
a month. Meantime fresh air must be 
provided and moisture and tempera¬ 
ture must be controlled 

W HEN the spawn gives indication 
of coming through the compost 
the grower is ready to “case in” the 
bed. This rather cryptic term only 
means that a layer of about one 
inch of good soil without clay or 
humus is spread over the surface 
of the beds. The mushrooms de¬ 
velop in a temperature of from 54 
to 58 degrees. Fahrenheit. The 
white heads pop up through the 
dirt and the grower can expect to 
begin picking mushrooms in from 
six to ten days. Great attention 
must be paid to watering, tempera¬ 
ture, and ventilation. Here the skill 
and knowledge of the growers come 
into full play. 

All of the growers have hot water 
heating plants in connection with 
the growing houses and in order to 
extend the duration of the crop 
and to overcome the possible 
menace of abnormal high tempera¬ 
tures, some large growers have in¬ 


troduced artificial refrigera¬ 
tion wuth good results. A wise 
grower tries always to have 
some beds in full bearing so 
that his production cycle 
will be nearly uniform. 

The men who do the pick¬ 
ing carry two baskets and a 
paring knife. The butt to 
which the earth adheres is 
cut off and put in one basket 
while the mushroom proper 
as we know it goes m the 
other. The beds are picked 
over once or twice a day as 
new mushrooms attain their 
full size. The beds continue 
to bear for a period of from 
three to six months. 

Mushrooms are separated 
into grades by color and size. 
The first grade includes the 
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The washed, blanched, and cooked mushrooms 
are weighed in cans before filling with brine 


mBS&mKsaM 

The freshly picked mushrooms 
are delivered to the cannery 
daily where they are trimmed 
and sorted into canning grades 


one of the pillars of the house¬ 
wife's pantry shelf, but since 
1918 the domestic product has 
steadily progressed in public es¬ 
timation and now competes with 
the products of France and Italy. 
In 1931 there were five canneries 
in Pennsylvania and four else¬ 
where. The canneries remove 
from the market a considerable 
part of the surplus crop during 
warm periods in the autumn and 
spring. The domestic canning of 
mushrooms was started for two 
reasons, both of which are funda¬ 
mentally sound. First, it secures 
a wider distribution of the mush¬ 



The sealed cans are lowered into the clavier or 
retort for final cooking under steam pressure 


largest mushrooms which are 
free from blemishes. The sec¬ 
ond grade is of medium size. 
The third grade is the smal¬ 
lest or “button” variety. The 
fourth grade is made up of 
all kinds of “seconds.” The 
shipping baskets are lined 
with thin parchment paper 
and usually the quantity of 
mushrooms in each weighs 
three pounds. The Mushroom 
Growers Co-Operative Asso¬ 
ciation has a fleet of 27 mo¬ 
tor trucks, each holding from 
1000 to 3000 baskets and 
which ensure early morning 
delivery in New York, New¬ 
ark, Philadelphia, Baltimore, 
and Washington. We are in¬ 
debted to Mr. Walter W. 
Maule, Secretary of the As¬ 
sociation for many courtesies 
during the writer’s visit to 
Kennett Square last summer. 

Canned mushrooms, usu¬ 
ally imported, have long been 


rooms. Second, canning affords an out¬ 
let for the smaller sizes desirable for 
canning. 

M USHROOMS were originally 

packed in two grades: first, “but¬ 
tons,” a small whole mushroom; second, 
stems and pieces cut from mushrooms 
too large to can. In recent years a very 
fine grade has been added. This con¬ 
sists of whole mushrooms cut into thin 
slices which are ready for serving with¬ 
out further cutting. Mushrooms are 
delivered daily in the canning season 
direct from the growers’ mushroom beds 
to the cannery; hence they are in prime 
condition. Girls immediately trim and 
sort them into the three grades noted 
above. They are then washed and 
blanched and receive their initial 
“cook.” Inspections are constant. Final¬ 
ly girls weigh the mushrooms out in 
two, four, or eight ounce cans. Brine 
made from salt Is added and the cans 
are sealed. The contents then receive a 
final cooking under steam pressure In 
a clavier, or steam retort. 







The Telephone Goes to Sea 


Phoning From The Fishing Fleet Is Now As Easy 

As Phoning From Your Own Home By C. W. TUCKER 




The trawler Flow, one 
of the first of the fishing 
boats to be equipped 
with radio telephone ap¬ 
paratus for communica¬ 
tion with land phones 


T HE traditional pic¬ 
ture of the fisher¬ 
man usually shows 
him fighting wind and 
wave with his com¬ 
paratively small craft, 
or grappling with a 
tremendous haul. The 
romantic view of him 
is true, but the fisher¬ 
man, at the same time, 
is, and has been, a bus¬ 
iness man with the 
usual problems that go with business. 
Like any other dealer in a perishable 
commodity, or like the trader in stocks 
and bonds, he faced a fluctuating mar¬ 
ket. But he had no ticker tape to tell 
him where he stood. 

The market for the fish he expected 
to bring in might rise to unexpected 
heights, but until recent years there was 
no means of communication to appraise 
him of that fact and to bid him to re¬ 
turn while his catch might be worth 
more than a greater catch at a lower 
figure. An accident might happen to 
the machinery of the boat—a broken 
propeller, a cracked cylinder head, a 
disabled water pump. When the boat 
came limping into port, days late, it was 
necessary to lose more time 
from the fishing banks waiting 
for parts to be ordered, de¬ 
livered, and installed. In case 
of storm and shipwreck the 
crew had to fight their way to 
safety as best they could. There 
was no way to summon help. A 
chance ship happening along 
was their only hope. 


New England Telephone and Telegraph 
Company has recently installed such a 
system and has opened a marine tele¬ 
phone service at Boston which makes 
available to the fishing ships at sea the 
entire telephone service rendered on 
land. The equipment is extremely 
simple and needs only occasional super¬ 
vision. No trained operator is required 
and the necessary license is issued upon 
passing a very simple test. 

Already several trawlers have been 
equipped with radio telephone ap¬ 
paratus. With ships so equipped, the 
fish dealer on land may communicate 
directly with them while they are at 
sea any time he wishes to do so. If 
anything happens to the ship’s engine 


or the fishing gear, the captain can 
telephone the office on land and have 
replacement parts brought out to him 
by a light boat. Repairs can be made 
while the fishing continues. This not 
only spares the expense of having the 
big boat journey back to the shore but 
also avoids interfering with its time at 
the fishing grounds. 


T HE land equipment consists of a 
radio transmitting and receiving sta¬ 
tion connected to the regular land-lme 
telephone system through a nearby cen¬ 
tral office. This gives the members of 
the crew access to the whole telephone 
system. Just to demonstrate the effi¬ 
ciency of the marine telephone, several 
long distance calls were made 
from the trawler Flow on its 
first trip after radio apparatus 
had been installed One of the 
engineers called up a friend in 
Seattle, Washington. He found 
it extremely difficult to convince 
,her that he was actually talking 
from the fishing banks off New 
England. 

C. F. Fauci, of the Fauci Oil 
Company, operates two Diesel 
trawlers in the offshore fishery, 
one the Gertrude M. Fauci and 
the other the Francis C. Denehy. 
In June, 1932, he had the trawler 
Fauci equipped for radio tele¬ 
phone service and shortly after¬ 
ward made the following 
statement: 

“We use the telephone not 
only for routine reports to and 
from the trawler at sea, but also 
for weather conditions, market 
information, time of arrivals, de¬ 
lays or other changes in plans.” 


T HEN came the wireless tele¬ 
graph to add safety and effi¬ 
ciency to the fisherman’s life. 
Then radio stations began to 
broadcast market prices which 
could be picked up by boats 
having receiving sets on board. 

Now Bell Telephone Labora¬ 
tories have developed a system 
which not only makes communi¬ 
cation possible and practical 
between the small fishing boat 
and land, but actually puts tins 
communication jbfc'fh$ form of 
regular telephone .The' 

1 -' ’ ■ 1 % 
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Operating room at Green Harbor, Massachusetts, 
where calls pass to and from the fishing fleet 
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While the equipment aboard ship 
must obviously be more extensive than 
the telephone instrument and bell-box 
with which the telephone user on land 
is familiar, operating the equipment is 
little different from the act of making 
a telephone call on land. To a great 
extent, the system works automatically 
and requires only casual attention. The 
equipment for the system is manufac¬ 
tured by the Western Electric Company. 

A loudspeaker in the pilot house 
takes the part of the telephone bell in 
the land telephone system. The receiver, 
left on a fixed setting, is tuned to the 
transmitter on shore. Consequently 
when a boat is called, its name or num¬ 
ber issues from the loudspeaker with 
sufficient volume to be heard in the 
pilot house. When the pilot hears the 
name of his own boat, he merely re¬ 
moves the hand telephone set from its 
hook and is ready to start talking. The 
only difference between talking over 
the marine radio telephone and an or¬ 
dinary telephone on land is that the 
person on shipboard presses a button 
when he desires to talk and releases it 
when the other party to the conversa¬ 
tion is talking. 

A MASTER switch on the control ap¬ 
paratus in the pilot house controls 
the power ciicuits. When this switch is 
put in the “’on” position, it places the 
radio receiver and the loud speaking 
telephone in circuit and actuates the 
crystal heater circuit in the transmitter. 

When the boat is called, the person 
answering lifts the handset from the 
hook. Releasing the hook removes the 
loudspeaker from the circuit and trans¬ 
fers the output of the radio receiver to 
the telephone receiver or ear-piece of 
the handset. Two-way conversation is 
then carried on by means of the hand¬ 
set. When the user presses the button 


m the handset, the radio receiver is 
cut off from the antenna. This action 
operates the earner control relay of the 
transmitter and places the carrier wave 
on the air. Consequently the system on 
shipboard is then set for talking in¬ 
stead of receiving. 

When the conversation is ended, re¬ 
turning the telephone handset to the 
hook removes all power from the radio 
transmitter with the exception of the 
heater supply which maintains the 
quartz crystal in the radio transmitter 
at the proper temperature and ready to 
operate without any delay. The loud 
speaker is also returned to the receiving 
circuit and the equipment is again 
ready to receive another call. Red and 
green signal lights are provided to in¬ 
dicate visually the conditions of the 
circuits. 

Filament and plate current for the 
transmitter and receiver may be pro¬ 
vided in several different ways to suit 
the conditions aboard the vessel. In one 
case the filament current is furnished 
by a 12 volt battery which also provides 
current to operate two dynamotors, one 
of which generates current at 220 volts 
for the receiver vacuum-tube plates and 
the other current at 1050 volts for the 
transmitter vacuum-tube plates. In an¬ 
other arrangement this current is pro¬ 
vided by a motor-generator set operated 
from the electric plant on the boat. In 
a third method a steam turbine operates 
a turbo-generator. In still another set¬ 
up an automatically controlled gasoline 
engine drives a generator producing 
current at 1050 volts and 12 volts which 
in turn operates a dynamotor generating 
current at 220 volts. The engine is auto¬ 
matically started when the handset is 
lifted from the hook in the pilot house. 

While the transmitter is rated nomi¬ 
nally at 500 watts, it is capable when 
modulated of a peak pow T er output much 


greater than its rating. It may be ad¬ 
justed to any frequency in the range 
of 1500 to 6000 kilocycles (200 to 50 
meters), adequately covering all chan¬ 
nels assigned by the Federal Radio 
Commission for harbor radio-telephone 
service. A quartz crystal keeps the 



The "telephone booth” on a fish¬ 
ing boat, showing (top) the loud¬ 
speaker that replaces the phone bell 


transmitter on its frequency within 
limits of plus or minus 0.025 percent. 

The receiver is of the super-hetero¬ 
dyne type. It is capable of satisfactory 
loudspeaker volume on signals of very 
low intensity. No external variable tun¬ 
ing controls are provided as the tuning 
operation is performed by setting the 
tuning elements to the operating fre¬ 
quency -when the apparatus is installed. 
This is equivalent to locking the re¬ 
ceiver and reduces the possibility of its 
becoming detuned by accidental chang¬ 
ing of tuning controls. 

T HIS latest application of the radio 
telephone gives aid and comfort to 
those who spend their lives on the water. 
No longer need the operator of a fleet 
of boats whether they be fishing or tug 
boats, oil barges, or what not, sit in 
bis office and wonder what lias become 
of one of his fleet and why it does not 
come into port. When the fleet is 
equipped with a marine telephone he 
has but to lift his telephone and he 
learns the exact conditions, he directs 
operations, and satisfies himself that 
the decisions made by his subordinates 
are in keeping with his best judgment. 
The master of the boat knows that his 
chief on land is aware of his decisions, 
approves and stands behind them. The 
adventure, the heroism, the bard work 
of the fisherman’s life are still there. 
But as a business, it has been put upon 
a better business basis by the radio tele¬ 
phone. 



The radio telephone equipment on a fishing boat. The controls of the tuning 
apparatus are locked at a certain wavelength to prevent accidental detuning 
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Germs More Harmful from 
Active Cases 

A MOEBAE, tiny parasites that cause one 
. type of dysentery, have more disease- 
producing ability when they are taken 
from active cases of the disease than when 
they are taken from symptomless carriers. 
Likewise, these parasites are more potent 



Perpetual motion? No—the inter¬ 
esting vapor turbine described below 

for producing disease during an epidemic 
than when the infection is less active. These 
conclusions, based on studies of the para¬ 
site in kittens, were reported to the Ameri¬ 
can Society of Tropical Medicine by Drs. 
Henry E. Meleney and William W. Frye 
of Nashville, Tenn .—Science Service . 

Perpetual Motion—Almost 

AT the Power Show in New York City 
XJl recently, a novel power plant made 
entirely of glass except for the turbine 
wheel, was exhibited by the Cochrane 
Corporation of Philadelphia. Depending 
wholly on the difference between the tem¬ 
perature of the atmosphere, as shown by 
an, ordinary thermometer, and the tempera¬ 
ture of a wet bulb thermometer, the turbine 
wheel of this small unit rotated at high 
speed without drawing power of any kind 
from any 'dtber ’otetst^ source. In a sense, 
sfcereiore, this is per¬ 
petual long 'm w 

that is, the suppled with 
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water and the surrounding atmosphere is 
below the point of saturation. 

The vapor turbine plant consists of a 
boiler in which steam is generated by the 
heat of the surrounding atmosphere, a 
nozzle through which this steam jets upon 
the buckets of a turbine wheel mounted 
on jeweled healings, and a condenser 
cooled by a continually wetted wick. The 
condensate returns to the boiler by gravity 
as in mercury boiler operation. In an ordi¬ 
nary atmosphere the turbine wheel will 
spin indefinitely so long as the wick is 
kept moist 

A diagram of this power plant is given 
in the accompanying illustration and it 
may he noted here that the plant itself 
is as simple as the diagram. In operation 
there is no movement or action of any 
kind except the whirling of the tiny tur¬ 
bine wheel, no stream or flow of water be¬ 
ing visible. 

It may he interesting to note further a 
few dimensions of this plant. The boiler 
heating surface is 1.88 square feet, the 
condenser surface 1.25 square feet, diameter 
of nozzle .002 of an mch, the spouting 
velocity of the steam at the nozzle 600 


feet per second. The temperature difference 
assumed between wet and dry bulbs is 
surprisingly high, being 10 degrees Fahren¬ 
heit. In view of the fact, however, that 
the horsepower of the j*et is .000016 and 
the Rankme cycle efficiency is 1 percent, 
this power plant can hardly be considered 
as anything more than a novelty demon¬ 
strating certain physical laws. It could not 
do useful work. 

In this connection it may be well to 
state that perpetual motion in its generally 
accepted form still lemams a dream which 
physicists say is impossible of achieve¬ 
ment. Scientific American does not, there¬ 
fore, invite the usual flood of perpetual 
motion ideas by publishing the above note. 


New M.I.T. Laboratory 

TEN-ROOM building, built like a re¬ 
frigerator, wheie temperature is con¬ 
trolled to within one tenth of one degree, 
Fahrenheit, a floor slab six feet thick de¬ 
signed to eliminate all effective vibration, 
laboratory rooms so well insulated that 
without added heat their temperature would 
not drop more than one degree during 
three weeks of cold winter weather—these 
are some of the unusual features of the 
new spectroscopic laboratory zecently com¬ 
pleted at the Massachusetts Institute of 
Technology. The laboratory is designed to 
provide the most favorable conditions pos¬ 
sible for experiments of unparalleled deli¬ 
cacy in spectioscopy, which is the investiga- 




Heavy corkboard insulation is used in the new MJ.T. laboratory 


im 
















FEBRUARY * 1933 


SCIENTIFIC AMERICAN 


101 


tion of matter by study of the light emitted 
when electrons are hurled into the atoms 
of which it is composed. 

Humidity and temperature within the 
building are controlled by an air-condi- 
tioner and an electric heating system. The 
air-conditioner guarantees a year ’round 
humidity ranging between 35 and 45 per¬ 
cent, while the thermostat-controlled heat¬ 
ing system maintains a temperature within 
the experimental rooms varying no more 
than one tenth of one degree from 60 
degrees, Fahrenheit, and no more than 
three degrees from that temperature in the 
corridors. 


R IDING along on the depression tide, a 
motley collection of so-called “cheap” 
incandescent lamps are invading American 
homes to the extent that our electric manu¬ 
facturers and public utilities are rising 
up in arms against this conquest which 
sends 3,000,000 inferior lamps into this 
country every month. 

Cheap foreign labor, assisted by a low 
American tariff and difference in exchange, 
permits the Oriental manufacturer to place 
incandescent lamps on our counters at a 
price much below that of the domestic 
product—often, in fact, below the Ameri¬ 
can manufacturer’s actual cost. In all ap¬ 
pearances like the American product 
(purposely made that way), these lamps 
are sold to the public without guarantee 
or responsibility, and the public continues 
to buy them, not realizing they are grossly 
inefficient in light output for the current 
used. These are “wolves in sheep’s cloth¬ 
ing.” 

Fooled by the general appearance of the 
“boot-leg” lamps, the average citizen does 
not realize his mistake. Incandescent lamps 
manufactured in this country have been 
developed through constant research to a 
point where they save something like 200 
million dollars a year in cost of current 
consumed for the light given as compared 
with what they did 10 years ago. The 
careless buyer has so long experienced only 
good lamps that he assumes all lamps sold 
in this country are sold on the principle 
of giving the most light for the least 
money. Unfortunately, the buyer doesn’t 
suspect deception. 

Of the millions of lamps imported into 
this country every month, a percentage 
should be wrapped in a dollar bill before 
they are sold to the customer, because 
they will consume that much more cur¬ 
rent for the light they give than a lamp 
of standard American manufacture which 
sells at only a few cents more. 

The initial cost of these lamps is about 
10 cents. This price represents low stand¬ 
ards of living in foreign countries. The 
wage paid to the girls engaged in their 
manufacture is but little over 10 percent 
of the wage paid by American manufac¬ 
turers for the same type of work. Practi¬ 
cally all the lamps made under these 
conditions are shipped into the United 
States. Most of the lamps manufactured 
for home consumption in those countries 
are of a higher standard. 

Tests conducted under the auspices of 


These close limits must be maintained 
during any given test period of a number 
of hours or weeks, and cork insulation was 
selected as being the material most capable 
of aiding in the maintenance of these 
temperatures for as long as the laboratory 
stands. 

The outer protecting building is 95 feet 
long, 54 feet wide, and 24 feet high. Two 
large rooms are the giant spectrum labora¬ 
tories and in them light is broken into 
the colors of the spectrum. These rooms are 
known as the grating rooms, since the 
light beam of the substance being studied 
enters through a small opening and strikes 


the lamp committee of the Association of 
Edison Illuminating Companies indicated 
such lamps to be a menace to the excel¬ 
lence of American lighting. 

The great testing laboratories maintained 
m behalf of the light and power companies 
and the standard lamp manufacturers, how¬ 
ever, are constantly at work determining 
the facts about all lamps, good and bad. 
For example, one group of 48 of these im¬ 
ported lamps was thus purchased through 
various retail outlets and tested. Twenty- 
five percent of them failed or burned out 
during the first few minutes of operation! 

Just why such wide variances m per¬ 
formance should occur in an electric light 
bulb is understood when it is realized that 
the hundreds of millions of lamps which 
light our homes, factories, offices, and 
stores are not common objects at all but 
precision instruments of the most delicate 
caliber. The filament, for example, used 
in a 40-watt standard American lamp is 
only about half the thickness of a human 
hair. Now, if the diameter of this delicate 
wire should he fifteen hundredths of one 
percent less at any point, the life of the 
lamp would be shortened by as mucb as 
23 percent. 

The length of time a lamp will burn 
is not a measure of its value. Its life 
must be accompanied with brightest out¬ 
put of light at the least consumption of 
electric energy. Some of the imported 
lamps, for example, may actually outlast 
standard American lamps, but the longer 
a wasteful lamp burns the more costly it 
is. So the inefficiency of such lamps results 
in unduly high current consumption which 
appears in higher electric light bills for 
the user. 

To illustrate this point, a case can be 
cited of a 50-watt lamp which was tested 
in one laboratory. It burned nearly three 
and one half times as long as a lamp of 
standard American manufacture but it 
operated at such low efficiency that it used 
$3.90 worth of electricity for which no 
value in light was received. 

People should not be fooled by the size 
of lamps. Small lamps can waste as much 
and more than larger lamps. A test made 
on a small lamp marked “5 watts” such 
as might be used in a night light, proved 
that, judged by American standards, the 
user should have received the lamp free 
and 73 cents in cash to compensate for the 
extra 73 cents this little lamp added to 
the light bill. 


what is known as a diffraction grating. 
This instrument is in effect a metal mirror 
six inches m diameter. Upon its face are 
90,000 diamond-ruled lines, 15,000 to the 
inch. The light strikes upon this grating, 
is broken up into the colors of the spec- 



The manner in which the new oil 
conditioner is installed on the engine 


trum, and is reflected at various angles to 
the photographic plates which stand about 
the room playing their part m what might 
well be termed a scientific round table of 
light.— A. E. B . 


Oil Conditioner 

EANS for maintaining the predeter¬ 
mined and most desired lubricating 
oil system in an automobile engine have 
long been sought By engineers. The ideal, 
assuming first that proper distribution and 
pressures are assured, would be an oil of 
constant viscosity, freedom from contamina¬ 
tion and loss from causes other than actual 
work done. While there will he loss from 
seepage, capillary attraction and vaporiza¬ 
tion due to high crankcase temperatures, 
the major loss has been and at present is 
the oil which is thrown away after a 
relatively short mileage, due to contamina¬ 
tion resulting from operation. In other 
words, the oil is discarded due to particles 
in suspension which result from dust and 
dirt taken into the breather and products 
formed within the crankcase. Contaminated 
oil heats faster and vaporizes more and 
is less viscous than clean oil. It is there¬ 
fore obvious that proper filtering is of ma¬ 
jor importance. 

The general adoption of oil filters on in¬ 
ternal combustion engines prove their value. 
Up to the present time most oil filters used 
on passenger cars have been installed as 
shunt type installations; that is, part of 
the oil from the pump was forced through 
the filter and returned to the crankcase. 
There is an increasing trend in present 
day design to improve on this condition 
and to place the filter in series between 
the pump and the bearings and to attach 
it directly to the crankcase so as to avoid 
exposed oil lines. This is the H-W filtering 
principle, developed by Michiana 
Corp. This filter is designed sp thai^fe 
contamination, grit, dirt, 


“Cheap” Light Bulb Fallacies 

Low Cost Bulbs May Mean High Electric Light Bills 
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RfcWMILK SUPPLY 


(hriucte Ptnd<»j) 



WOTtWL-MttVtN MR COMPRESSOR. 

Schematic diagram of the air compressor used in agitating milk 


colloidal carbon, and water can be easily 
removed from the filter. 

Recent developments in engines have re¬ 
sulted m higher engine speeds, higher com¬ 
pressions and more power per cubic inch 
and have created the need for an oil tem¬ 
perature control which would permit the 
use of oil of low enough viscosity for easy 
starting and which would maintain a high 
enough minimum viscosity for proper lubri¬ 
cation. This requires cooling the oil. 

The Michiana Oil Conditioner was 
evolved to meet these dual conditions. It 
is designed for series installation and di¬ 
rect crankcase application, and the cool¬ 
ing unit is interposed between the radiator 
and engine. The oil passes through a clean¬ 
ing filter within the unit and its tempera¬ 
ture is Brought down to that of the 
radiator water because the water is also 
flowing through a chamber of the unit. 
The cast iron base forms the sump of the 
oil filter and also the housing for the oil 
temperature control. 

The filter element may be either the 
standard felt compression element or of the 
micro-mesh design. The cooling unit is the 
standard Harrison Viscon Oil Temperature 
Control. In tests this unit has shown 
capacity to hold the oil temperature down 
to within about 15 degrees of the top tank 
temperature of the radiator. 


Agitating Milk with Sterile Air 

ITH the advent of the tank car and 
tank truck method of hauling milk 
in bulk from country receiving stations to 
city dairies, it became necessary to unload 
the milk as quickly as possible. The first 
method used—the mechanical or electrical 
pump which emptied the tanks slowly— 
was costly and wasteful, and churned the 
milk so that the fat globules were broken 
up and its creaming ability was impaired. 
This method was wasteful in that some of 
the milk was left in the tank truck and 
discharge line from pump to storage tank. 

The obvious disadvantages of the pump 
method of transferring and agitating milk 
led investigators to experiment with meth¬ 
ods of forcing compressed air into the tank 
truck, er typk car. the investigators 

purifying, 

and eij^prewed 1 air. 1 ; 


The result was a new and sanitary meth¬ 
od of unloading, transferring, and agitat¬ 
ing milk by means of clean sterile air pro¬ 
duced without the use of chemicals or heat, 
except what heat is generated in the 
process of compressing with the simple 
method and apparatus shown here. This is 
the Schiller air sterilizing apparatus, in¬ 
vented by Joseph F. Schiller, of the Amer¬ 
ican Pure Aii Company. 

It consists of a series of four tubes of 
different diameters with needle expansion 
valves on the inlet pipe of each tube. The 
air, m passing through the first expansion 
valve, expands as it enters the first tube. 
It is again expanded when passing through 
the needle valve into a still larger tube. 
This process continues until the air finally 
passes through the fourth and largest tube. 
The air leaving the compressor is imme¬ 
diately cooled by expansion to 70 degrees, 
Fahrenheit, as it passes through the first 
expansion valve and each expansion further 
cools the air until it leaves the last tube 
at about 65 degrees, Fahrenheit. This 
process renders the air cool and sterile. 

At present milk that is received in tank 
trucks is being unloaded and transferred 
by means of this apparatus, also the ap¬ 
paratus is being used for agitating the milk 
while in storage for two of the largest 
dairies in Philadelphia. This is a great 
saving in time and costs over the old meth¬ 
od of transferring the milk by means of 


pumps and agitating it with piopellers 
which, in heating the milk, weaken its 
creaming ability and leave a heavy foam 
in the tank. 

By means of this system sterile air not 
only blows all the milk out of the tank 
trucks, but cleans the lines and coolers, 
leaving them dry and m a more sanitary 
condition than when pumps are used. 

In agitating milk in storage tanks the 
pure sterile air rolls the milk gently with 
very little foaming, taking out grassy and 
feed odors, making it taste sweeter, and 
leaving no fatty foam in the bottom of the 
tank. Experimental work done with this 
apparatus indicates that it is easily adapta¬ 
ble to other industries such as biological 
and pharmaceutical products, bread bak¬ 
ing, fermenting processes, film production, 
and other piocesses where sterile air is 
employed 


Floating Pump 

AILED as an idea as simple and 
original as Columbus’ egg, a pump 
that floats on the surface of the water or 
other liquid it is to deliver, has appeared 
on the German market. The electrically 
driven pump is carried by two hollow metal 
pontoons, and sends its discharge up to 
the ground surface through a hose.— Sci¬ 
ence Service 


Heart Favored by Evolution 

E VOLUTION, in the couise of the mil¬ 
lions of years since animals first de¬ 
veloped a heart, has so favored that all- 
important organ that today, in man and 
the higher animals, resistance to disease is 
a tribute to what nature can do when she 
sets out to develop a special organ, Dr. 
Carl Vernon Weller, director of the Univer¬ 
sity of Michigan Pathology Laboratories, 
told the National Academy of Sciences re¬ 
cently. 

To insure that the life-giving blood 
stream will not fail, the heart muscle has 
developed several protective qualities which 
seem to be inherent and are not shared in 
the same degree by any other single tissue 
in the body, said Dr. Weller. Some of these 
qualities are difficult to explain except 
on the ground that they have great bio¬ 
logical significance and evolved to maintain 
the integrity of this vital organ. 

Most striking is the fact that young 
tiichmae, the slendei worm parasites which 
enter the body during the eating of poorly 



Air from the compressor-sterilizer enters through a pipe at the top of the 
milk tank, and the air pressure forces the milk out through hose at the rear 
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cooked meat, find it impossible to form 
their cysts m the heart muscle, though they 
succeed with almost every other. Again, 
the heart is remarkably free from metas¬ 
tasis, or transfer of malignant tumors by 
w T ay of the blood stream, the heart muscle 
resists visceral syphilis to a high degree, 
although it may be extremely active in the 
aorta, and, following the lesser “occlusive” 
or closed lesions, the arrangement of the 
arterial blood supply results m an ad¬ 
mixture of living and dead tissue rather 
than a continuous area of necrosis, or 
tissue death. 


Sponge Rubber 

R ECENT investigations have shown that 
the addition of 15 to 20 percent of 
urea to rubber mixes gives a highly uni¬ 
form sponge rubber. At the temperature 
of vulcanization, the urea decomposes to a 
mixture of ammonia and carbon dioxide, 
which acts as the inflating gas. If the 
urea content of the mix be reduced to 10 
percent, a very finely pored rubber re¬ 
sults —A E B 


Comfortable chairs, individual reading lights, individual ventilation scoops, am¬ 
ple windows for vision—these are important features on the plane shown below 


Nation’s Health is Good 

T HE health of the people has continued 
generally good, despite economic de¬ 
pression and unemployment, Surgeon Gen¬ 
eral Hugh S. Gumming declared m his 
annual report to Congress made public 
recently. He warned against making any 
predictions as to future effects of the 
depression on the nation’s health. 

A new low record foi the tuberculosis 
death-rate was established and a low 
diphtheria death-rate was also recorded 
for 1931. 

Scientific achievements of the research 
staff of the United States Public Health 
Service included discovery that cultures of 
plague germs could cause disease after 
being stored for nine years and that the 
causative virus of endemic typhus fever 
remained alive in rat fleas for 52 days. It 
is thought that fleas once infected remain 
infected throughout life, an important point 
since it is this insect that transmits the 
disease to man. 

Vaccination for smallpox should be done 
before baby’s first birthday oi else after 


he has had protective doses of diphtheria 
toxoid, other scientific studies of the ser¬ 
vice showed. 

About one fifth of all planes arriving 
from tropical countries were found to bring 
one or more species of mosquitoes with 
them. While there is danger of introduc¬ 
ing yellow fever by airplane, the greater 
danger is the introduction of new species 
of insects not indigenous to the United 
States which may prove harmful or dan¬ 
gerous —Science Service. 


“Selling” Flying to tlie Public 

N O one as far as we have heard has ever 
studied the railroad time table with 
any degree of romantic pleasure. On the 
other hand, steamship pamphlets are often 
read with excited attention and may pro¬ 
vide as much pleasure in anticipation as 
the actual sea voyage itself does in actu¬ 
ality. We think that the leaflets now being 
issued by the great transport organizations 
such as the United Air Lines, Transcon¬ 
tinental & Western Airways, and American 
Airways are as attractive and interest 
arousing as any of the steamship booklets. 


One of the huge Stinson tri-motor planes on the New York to Boston route 


While the number of an travelers is 
growing steadily and rapidly, there are 
still millions of Americans who do not know 
just what air travel has to offer. The 
pamphlet tells the story and tells it hon¬ 
estly. A telephone call to one of the 4000 
agents located in hotels, travel agencies, 
and Postal Telegraph offices is all that is 
necessary to make reservations Scheduled 
buses or cabs bring the passenger to the 
airport terminal. The average time from the 
center of town to the airport is about 25 
minutes, which is not at all bad considei- 
ing the ensuing time saved. 

Regular terminals at the airports have 
uniformed employees, and provide for easy 
checking of baggage and easy exchange of 
reservations for tickets. Passengers taking 
their first flights are impressed by the ter¬ 
minal building with its ticket windows, 
telegraph offices, comfortable lobbies, plane 
announcers, arrival and departure boards, 
and so on. 

The dispatcher, watch in hand, waves the 
plane down the runway, from which it 
taxies into the take-off position heading 
into the wind. The engines are carefully 
checked by the pilot to be sure that they 
are m perfect working order. A field starter 
displays the “all clear” flag, the plane takes 
off and climbs to a predetermined altitude 
and the whole proceeding is as smooth and 
workmanlike as the start of the Twentieth 
Century Limited. 

The interior of an airliner cabin is com¬ 
fortable, well lighted, and well ventilated, 
and the noise is far less than expected, due 
to the sound proofing and engine mounting. 
Toilet and wash-room facilities are com¬ 
plete. The modern planes are so large and 
so stable that reading and writing are very 
easy. The lines provide the latest magazines 
and newspapers and, on long trips, excel¬ 
lent light meals. 

These flights are conducted nowadays by 
a remarkable ground organization, includ¬ 
ing operation managers, radio operators 
communicating at frequent intervals with 
the pilot on the plane, beacon lights guid¬ 
ing the plane at night, complete overhaul 
and inspection engineers constantly study¬ 
ing the problems of the line. 

We need not enlarge on the obvious time 
saving possibilities of the airplane. A very 
good case is made out by the airways com- 
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A type of glider for auto-towing in which the pilot is A German training glider. The wheels, slightly behind 

protected by an enclosed cockpit, and by wing structure the center of gravity, help to prevent nose-over tendencies 


panies for lessening cost of air travel. 
While actual fares are about the same for 
railroad and air travel, living expenses 
saved give the airline operator legitimate 
reasons for claiming that air travel is actu¬ 
ally cheaper. 

Our photographs show one of the new 
ten-passenger Stinson tri-motor planes 
which American Airways have put into 
operation between New York, Hartford, 
Providence, and Boston. One picture shows 
the plane being loaded with a variety of ex¬ 
press packages. The baggage compartments 
are so designed and provided with such 
doors that loading is simple and fast. 

The interior of the cabin speaks for it¬ 
self. Comfortable chairs, individual reading 
lights, individual ventilation scoops, ample 
windows for vision (always closed against 
drafts and noise), baggage racks, and so 
on, combine to give the passenger every 
comfort. 

The new planes, of high-wing mono¬ 
plane design, are powered by three air¬ 
cooled Lycoming engines each producing 
240 horsepower. They are equipped with 
two-way radio telephone apparatus and the 
landing gear and tail wheels have the new 
low pressure airplane tires.— A. K. 

Gum Inhibitor for Gasoline 

LIQUID gum inhibitor has been de¬ 
veloped for use in the refining in¬ 
dustry generally. One gallon or less of 
this new compound will effectively treat 
100 barrels of gasoline and prevent the 


formation of harmful quantities of gum m 
cracked gasoline during extended storage. 
Other advantages claimed are that it re¬ 
duces treating costs, avoids volumetric 
losses, and preserves anti-knock values The 
new inhibitor vaporizes with the gasoline 
and prevents gum deposition in the mani¬ 
fold of the motor and on valves.— A . E. B. 

Will Gliding Revive? 

G LIDING is a scientific sport. It is inex- 
' pensive, and with proper precautions, 
it is safe. Gliding is a natural introduction 
to powered flight and to practical aerody¬ 
namics. In Germany, this sport has never 
ceased to grow in popularity. 

Why then is gliding in the United States 
at such a low ebb? 

A. C. Haller, of the Haller School of 
Soaring Flight, has done his best to give us 
a fair picture of the situation, and the fol¬ 
lowing paragraphs are based on the infor¬ 
mation thus obtained. 

In Germany, it is estimated that over 
40,000 glider pilots have been trained dur¬ 
ing the past 14 years, and there are over 
10,000 licensed glider pilots actively prac¬ 
ticing this sport. Yet to date there have 
been only three fatal accidents in training 
all these thousands of students, and only 
two fatal accidents in soaring contests. 

In the United States, it is estimated that 
5000 glider pilots have been trained to 
various degrees of proficiency, but only 
339 hold student permits and only 251 hold 
active glider pilot licenses And there have 


been over 20 fatal gliding accidents m the 
United States since 1928. 

Besides the fact that gliding is an ardu¬ 
ous sport, it is the number of these fatali¬ 
ties which, m Mr. Hallei’s opinion, has 
been the cause of the decline of the glider 
movement. 

During the happy times of 1927-1928- 
1929, there was an over-production of 
gliders. It was generally held that anyone 
could learn to fly a glider by just being 
told how, and then teaching himself with¬ 
out the supervision of an expenenced in¬ 
structor. Pilots of powered airplanes weie 
thought to be glider pilots by virtue of theii 
experience behind an engine The surpris¬ 
ing fact, however, is well established that 
10 of the 13 people killed flying glideis 
in 1929 were powered-plane pilots. 

Another reason for accidents was that a 
German primary glider was adapted to 
American use, and was balanced for a 
pilot weight of 150 pounds. These train¬ 
ing gliders were then used by hoys between 
16 and 18 years of age, with weights rang¬ 
ing from 115 to 130 pounds. The static 
balance of the gliders was therefore wrong. 

The Department of Commerce did its 
best to rectify matteis by setting foith 
easily applied and simple lules. But these 
could not be enforced because gliding 
did not come under the heading of inter¬ 
state activities. 

Mr. Plaller maintains that gliding should 
be taught in a definite sequence. A start 
should be made m the primary tramei of 
comparatively low span and poor gliding 
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angle. This training should proceed on a 
well planned airdrome, clear of powered 
traffic, and smooth and level. Primary train¬ 
ing should be carried out both by cord 
launching and by automobile towing, con¬ 
servatively and under supervision. Soaring 
should only come later, after thorough 
primary training. 

In a well organized school, at low ex¬ 
pense, in simple but healthy lodgings, a 
young man can m a very few weeks learn 
enough to give himself a new and lasting 
source of pleasurable activity, without the 
slightest risk— A. K 


Sky Advertising 

UR readers may remember that a num¬ 
ber of >ears ago a form of ‘"sky¬ 
writing” was introduced for advertising 
purposes In this skv-writing chemically 
produced smoke is emitted from a tank; 
the pilot guides his plane m the air so 
that the streams of smoke spell out one 
or two words. This form of advertising is 
highly effective, but there are a number of 
difficulties The chemical smoke is specially 
designed to maintain the outline of the 
letters as long as possible; nevertheless, on 
a windy day the letters tend to become dis¬ 
torted. Also, the pilot has to practice writ¬ 
ing a particular set of letters for some 
little time. Expenses are apt to run high 
in consequence. 

Sky-writing is still employed, but now 
another form of aerial advertising has ap¬ 
peared which promises to be even more 
practical. This is the “Sky Ad,” developed 
by the Kellett Autogiro Company. The idea 
is extremely simple. Behind the autogiro, 
flying near its slowest speed, is towed a 
tremendous banner, 150 to 200 feet in 
length, bearing as many as 20 letters, each 
9 feet high. The banner is towed some 
400 feet behind the ’giro, and has a spe¬ 
cially developed structure so that it will 
fly properly from an aerodynamic point of 
view. The two open ended rubber bags or 
wind socks at the rear end of the banner 
also help to keep the system flying properly, 
since they tend to pull the banner back and 




out, and to keep it approximately vertical. 
A very effective siren sound apparatus at¬ 
tracts the attention of those on the ground 
without causing annoyance. With this sys¬ 
tem, wind does not matter very much and 
no great amount of practice is required on 
the part of the pilot. 

Many business houses have already em¬ 
ployed this novel form of advertising and 
express satisfaction. There is no reason to 
doubt its success and utility.— A. K. 


A Reasonable Criticism 

I N our recent description of the new Boe¬ 
ing transport, which had its inception 
m a bomber design, we stated that any sort 
of transport airplane could be converted 
into a bomber and that, conversely, an 
army bomber might be transformed into a 
suitable passenger plane. 

In a reasonable criticism just received, 
we find that Boeing engineers are inclined 
to differ with this statement. These en¬ 
gineers hold that a bombing plane must 
be specifically designed for the job to 
which it is to be assigned, and that under 
no circumstances can it be turned into a 
transport. In the bomber design, loads are 
strictly localized and there is difficulty in 
distributing these loads through a structure 
not designed to take them. In the trans¬ 
port design the loads are distributed rather 
generally and to localize them as in a 
bomber, so these engineers hold, can only 
be done at great expense and at sacrifice 
of payload or bombing efficiency. 

These criticisms are excellent. Still, much 
could be done in an emergency.— A. A. 


An Impressive Group 

N the next war, which we hope will not 
come soon, the adventurous pilot of a 
single-seater fighting plane probably will 
never have the thrill of fighting on his own. 
He is more likely to form part of a long 
thin line, or of a V-formation. Our army 
and navy pilots have attained remarkable 
skill m formation flying. Their wing tips 
seem almost to touch in some of the 



The ''Staircase in the Blue”: an im¬ 
pressive group of army pursuit 
planes in unusual flight formation 

maneuvers they execute. The formation 
shown in our photograph is quite as thrill¬ 
ing as any, though we doubt whether it 
has any military significance. 

In this “Staircase in the Blue” is a group 
of Boeing P-12 pursuit planes of the 27th 
Pursuit Squadron of Selfridge Field, Michi¬ 
gan. These planes are powered with the 
Pratt & Whitney Wasp engines, and are 
exceedingly fast. Now similar planes have 
been equipped with the 620 horsepower, 
double-row Wasp engines. The double-row 
engines have two row T s of seven cylinders 
each, instead of the conventional nine 
cylinders all in one row. The great ad¬ 
vantage of the double-row engine is that 
the power is greatly increased without 
increase in diameter and air resistance of 
the engine. Therefore the speed goes up 
to a high degree. Recently, some of the 
double-row engine pursuits were tested at 
Roosevelt Field, Long Island. While no 


INTERLUDE 




The autogiro adapted to sky advertising, trailing a huge banner with letters nine feet high 
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official figures are yet available, it is known 
that well over 200 miles per hour was at¬ 
tained m these neat and businesslike ma¬ 
chines.— A. K. 

The Tilling Rocket 

T HE rocket mav some day become a very 
dangerous military weapon. In fact, 
many authorities think that its utilization 
m warfare is apt to come much sooner 
than its application in aerial navigation, 
and they visualize a powerful rocket, guided 
by wireless and capable of destiuction at 
long range. Pei haps one reason why the 

The Tilling rocket returns to earth 
m a spiral path, supported by the 
wings which are 
* automatically un- 

/ folded from the 

/ fuselage when the 

\ rocket has reached 

\ its highest point 



Germans are so interested m rocket de¬ 
velopment is because they are debarred 
from the construction of military aircraft. 
At any rate, more rocket experimentation 
is carried on in Germany than m all other 
civilized countries put together 

The latest German rocket design is that 
of a young engineer named Tilling, of 
Osnabruck. Tilling recently ga\e a strik¬ 
ing demonstration at the Tempelhof air¬ 
drome in Berlin, and our artist has given 
a conception of the design of the rocket. 

The Tilling rocket is made entirely of 
aluminum and consists of a central shell 
body to which are attached four long tail 
fins. The overall length is about thiee 
yards. The rocket motor is mseited into 
the shell between the fin roots; this motor 
is filled with a special powder which is 
relatively slow burning. Tilling uses a 
powder rocket because it is cheap and 
easy to construct, although for reasons 
stated below a liquid fuel motor is far 
superior. The powder motor is capable 
of functioning for almost two minutes, and 
thus gives an impulse of sufficient duration 
for experimental purposes. 

The rocket which was tested at Tempel¬ 
hof can take a powder charge of 48.5 
pounds, and calculations show that this 
charge could drive the rocket to a height 
of 23,000 feet. As Tilling wished his craft 
to i ' within, the airdrome, he only 

employed a 12 pound charge in his experi¬ 
ment. The powtaf; was Ignited from a dis¬ 


tance by means of an electric spark, and 
the reaction of the exhaust gases drove 
the rocket upward to a height of about 
2600 feet. The two wings shown extended 
in our sketch were hidden in the hollow 
fins until the rocket had reached the maxi¬ 
mum altitude of its flight Then a simple 
automatically acting hydraulic device 
gradually moved the wings out from their 
sheaths. The wings were not set at ex¬ 
actly the same angle on either side; there¬ 
fore the rocket, now converted into a glider, 
did not glide in a straight path to 
earth, hut made its descent in a fairly 
tight spiral The landing was made only 
400 yards from the starting point. The 
machine demonstrated had a wing span of 
a little over 12 feet, and weighed 22 
pounds without its powder charge. The 
wing loading was only 2.5 pounds per 
square foot. 

Herr Tilling is now building a much 
larger machine of duralumin, which will 
be guided by wireless from the ground, 
and will be landed at any desired point. 
The application to military purposes fol¬ 
lows logically from this point. 

The larger machine will be equipped 
with a liquid fuel motor, which is more 
complicated but at the same time more 
efficient and better adapted to long distance 
work. 

Our readers familiar with the power of 
explosives may reasonably enquire why 
liquid fuel is preferable to powder. Pow¬ 
der has an uncontrollable tendency to ex¬ 
plode, because it contains its own oxygen 
and therefore needs no external element 
for combustion. But just because it carries 
its own oxygen, powder is inferior m en¬ 
ergy content to a fuel such as gasoline 
which must receive its oxygen from some 
external source. Gasoline fed into a com¬ 
bustion chamber into which liquid oxygen 
is appropriately admitted gives a much 
more efficient and also a much more con¬ 
trollable motor. Of course, the gasoline- 
liquid-oxygen motor is more complicated, 
requiring piping, valves, and so on, while 
the powder motor involves just powder 
packed in a tube, an opening at one end, 
and a means of ignition. 

The design of a gasoline cum liquid 
oxygen motor is quite an art, and we hope 
at a later date to deal with this new phase 
of combustion tsngmeenng at some length. 
—A. K. 

Phosphorus, Vitamin D, and 
Tooth Decay 

t ACK of phosphorus and vitamin D m 
i the diet is the chief cause of dental 
decay, according to a report of Dr R 
Gordon Agnew of West China Union 
University. Dr. Agnew’s report summarized 
his four years of reseaich in which he 
analyzed 3000 diets 

Depriving animals of these two food 
elements produced tooth decay in almost 
one hundred percent of the cases. Experi¬ 
ence with the diet of 450 children of a 
Toronto institution bore out the results of 
Dr. Agnew’s studies on animals. “Our ex¬ 
tensive experiments on laboratory animals 
and humans indicate that phosphorus and 
vitamin J> are the important nutrient ele¬ 
ments in the prevention of dental caries. 
With the laboratory animal, phosphorus 
assumes a major role, but in humans, vita¬ 
min D becomes of great importance.” 


Dr. Agnew’s findings check with observa¬ 
tions made in the laboratories of Dr. E. Y. 
McCollum of the Johns Hopkins University. 
Dr McCollum and associates found that 
definite proportions of vitamin D, phospho¬ 
rus, and calcium were needed m the diet in 
order to prevent tooth decay. They explained 
this on the theory that the phosphorus 
was needed in the saliva to enable this 
secretion to act as a buffer solution, keep¬ 
ing enamel-destroying acid from accumu¬ 
lating. Without the proper amounts of 
calcium and vitamin D, however, they be¬ 
lieved the phosphorus would not get into 
the blood and then the saliva. 

Commenting on Dr. Agnew’s work, Dr. 
McCollum called it one of the more im¬ 
portant chapters m the histoiy of nutri¬ 
tional research. “The inference drawn from 
the research,” he stated, “shows that if 
we get an adequate supply of vitamin D, 
plenty of milk, vegetables and other foods 
rich m phosphorus, we can nearly all pre¬ 
vent dental canes. In that event attendant 
diseases attributed to caries will be ma¬ 
terially lessened. It so happens that the 
average American diet is built around the 
protective foods rich m phosphorus and 
calcium. With a little care we can obtain 
the elements necessary to nutritional well¬ 
being, with the exception of vitamin D 
which is found chiefly in fish oils. Its 
natural source is found in the skin when 
activated by the ultra-violet rays of the 
sun. Unfortunately the sun in northern 
latitudes is seldom strong enough, so the 
natural source must be supplemented.”— 
Science Service. 

Liquid Soap That Won’t “Jell” 

AVE you ever jiggled a liquid soap 
dispenser, only to find that while the 
glass container is ^obviously full, the out¬ 
let valve is stopped up‘ ? Then you have 
shared the annoyance that has harried the 
manufacturers of liquid soap. Recently, 

The Tilling rocket taking off, pro- 



however, they have discovered that the ad¬ 
dition of an organic chemical, ammonium 
thiosulfate, to their soaps prevents the jell¬ 
ing that causes the trouble. This chemical 
may be added either dry or in solution, 
or it may be formed right in the soap by 
the addition of suitable reacting chemicals. 
The soaps obtained do not gelatinize, are 
clear, very fluid, lather well, and are cheap. 

One example of this product may be 
obtained by using 500 parts by weight of 
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cocoanut oil and 65 parts by weight of 
caustic alkali of 38 degrees, Be. After 
saponification is complete a warm solution 
of 250 parts by weight of ammonium thio¬ 
sulfate m 1750 parts by weight of water 
are stirred into the soap. The mass is then 
cooled and filtered to remove impurities 
When the ammonium thiosulfate is made 
right m the soap mass, sodium sulfite and 
ammonium carbonate aie added. This 
chemical takes the place of glycerin, al¬ 
cohol, sugar, and potash solutions which 
are normally used m the preparation of 
liquid soaps and which increase the cost 
of manufacture considerably, the product 
obtained not always being suitable or con¬ 
venient for use m soap dispensers —A E B. 


Injury at Birth May Cause 
Mental Deficiency 

B IRTH injuries must be blamed for the 
unfortunate plight of about one tenth 
of the cases confined to institutions be¬ 
cause of mental deficiency, it was revealed 
by a survey conducted by Dr. Edgar A. 
Doll, of The Training School at Vineland, 
New Jersey, in collaboration with Dr Win- 
throp M. Phelps, and reported by Dr. Doll 
at a meeting of the American Psychological 
Association. 

A total of 435 institutionalized cases of 
mental deficiency were studied, and with 
44 of these the mental trouble was caused 
by an injury at the time of birth. Motion 
pictures were shown by Dr. Doll which in¬ 
dicated that a peculiar stiffness of the 
body and spasms or wngglmg, particularly 
of the hands and feet, are characteristic 
of these birth-injured mental defectives.— 
Science Service. 


Horizontally Opposed Bus 
Engine 

I N order to satisfy the maj'or require¬ 
ments of low floor height and maximum 
percentage of floor area available for pas¬ 
sengers, a new bus developed by the White 


The bus is neat in appearance, seats 
comfortably 44 passengers, and is said to 
have very high horsepower-weight ratio for 
faster operating schedules 


Will Extract Soda from Lake 

HE waters of Soda Lake, located 14 
miles south of Monahans, Texas, are 
to be commercialized on an extensive scale 
by the Ozark Chemical Company, of Tulsa, 
Oklahoma. Contract has been let for the 
construction of a plant, to cost 350,000 dol¬ 
lars, for the extraction of sodium sulfate 
from the lake. The company has been mak¬ 
ing tests and experiments during the past 
few months to determine the best method 
of handling the water, and has found that 
the sodium sulfate can be precipitated in 
practically its pure state by a freezing 
process.— A. E. B. 


Engineering—A Career, 

A Culture 

E often receive letters from parents 
requesting information as to what 
branch of engineering their boys should 
take up that would promise the greatest 
profits or the greatest opportunities for 


profession of engineering, of its sphere 
of action, of the training and the qualities 
required for its successful pursuit, of the 
obligations which it imposes, and of the 
rewards winch it affords. 

The pamphlet is being made available 
through the local sections of the National 
Engineering Societies, through colleges and 
their alumni organizations, and the Society 
for Promotion of Engineering Education. 
Copies can be obtained also from the En¬ 
gineering Foundation or from the head¬ 
quarters of the Engineering Societies in 
the Engineering Societies Building, 29 West 
39th Street, New York. In lots of 50 or 
multiples of 50 the price is 10 dollars a 
hundred, for single copies and for lots 
less than 50 the price is 15 cents a copy. 

Cotton Cloth Stationery 

ING Cotton, the commodity on which 
a large percentage of our people de¬ 
pend for a livelihood, has recently shown 
signs of life in the commodity markets, its 
price having jumped upward despite large 
supplies on hand and a new crop j'ust 
harvested. In order that those who culti¬ 
vate, spin and weave, and fashion it into 
consumer’s products, may be assuied a 





Right: The horizon¬ 
tal, opposed-cylinder 
bus engine. Below: 
A sectional view of 
a bus with the new 
engine installed, 
showing how this 
type of engine con¬ 
serves space. The 
engine is mounted 
under the second 
passenger’s seat, just 
behind front wheels 




Motor Company is equipped with a unique 
engine. This engine, of White company 
design, is a horizontally opposed 12-cylmder 
L-head type engine, the bore of which is 
4V 2 inches and the stroke 4YL inches. 
The piston displacement is therefore 811 
cubic inches and the brake horsepower 
delivered to the rear wheels is 225. 

This engine is mounted in a 3-point sus¬ 
pension using rubber for insulation of the 
engine from the body and with specially 
designed mountings to permit easy removal 
of engine for overhaul. Its flat design per¬ 
mits installation under the floor of the 
bus so that the maximum of passenger 
space is available inside the bus. By the 
manufacturer it is claimed that this en¬ 
gine has unusually high acceleration and 
silence and smoothness of operation. 


success. This, of course, is a difficult prob¬ 
lem even for those closely acquainted with 
the individual boy in question, and natu¬ 
rally a solution by an outsider would be 
impossible. To solve this problem properly 
a long and careful analysis of all branches 
of engineering should be studied by the 
parent and perhaps by the boy himself. 

A new booklet recently published by 
the Engineering Foundation of New York, 
under the title appearing at the top of 
this item, is designed to give this kind of 
information. In this booklet the profes¬ 
sional functions of the engineer are stated 
with the precision which accompanies in¬ 
timate knowledge of engineering in theory 
and practice. The major advantages of 
engineering are dealt with from this stand¬ 
point, the text being descriptive of the 


fair return for then efforts, much research 
has been carried out to find new uses for it 
A most interesting new use for it is as 
stationery for letterheads in the form of 
a sized cotton cloth. This cloth is the 
product of a Memphis, Tennessee, mill 
which treats the raw material according 
to a formula perfected by S. €. Toof and 
Company, of that city. The result is a 
‘‘starched” sheet of cloth having sufficient 
“body” to take pen and ink writing, type¬ 
writing, steel die embossing, lithographing, 
and type printing equally well 

The price of this cotton cloth stationery 
is, of course, somewhat higher than that 
of average letterhead bond paper, but it is 
more distinctive and far less perishable. 

The Cost of Medical Care 

T HE Committee on the Costs of Medical 
Care, composed of 48 experts headed 
by Dr. Ray Lyman Wilbur in his capacity 
of private citizen, has just finished Its five- 
year study of one of the serious social prob¬ 
lems of the day and rendered its report 
which included certain recommendations. 

As a result of the 26 scientific studies 
made by the Committee, a vast body of 
facts concerning medical service is for the 
first time available, says The Yale Alumni 



108 


SCIENTIFIC AMERICAN 


FEBRUARY • 1933 


Weekly . The data re\eal the magnitude of 
the problem. The people of this country 
spent in 1929 a total of 3.656,000,000 dollars 
for medical care in all of its foims. This 
amounts to about 30 dollais per capita, or 4 
percent of the average per capita income. 
Over 1,000,000 persons, or one for every 
123 in the total population, are engaged m 
rendering medical and health service. The 
imestment in medical equipment and 
buildings amounts to more than sis billion 
dollars. 

At the same time, the data show, m the 
face of the great aggregate cost, medical 
service does not reach all who need it. The 
cost, too, is unevenly distributed, and 
serious illness still comes as an economic 
calamity to most families. Much of the 
expenditure is wasted, as for example, a 
large proportion of the 360,000,000 dollars 


ever, some 24 countries have issued about 
3,000,000,000 pure nickel coins; while, if 
the mckel-coppei coins are included, the 
number of countries is increased to well 
over 70. New nickel coinages have been 
issued during the last four or five years by 
Belgium, Irish Free State, Vatican State, 
Poland, Greece, and Ecuador. 


lee Cream by the Mile 

NEW way of making and packaging 
ice cream which eliminates the old- 
fashioned dipper has been developed by 
Clarence W. Vogt, president of Vogt In¬ 
stant Freezers, Inc., and is being adopted 
by large manufacturers throughout the 
country. In the new process, air is in¬ 
corporated into the mix before it is frozen 
—a desirable, although not essential ac¬ 




spent annually for patent medicine. Phy¬ 
sicians generally are inadequately paid, 
and the future of the profession is not 
safeguarded, because the status of the phy¬ 
sician is by no means always dependent 
upon his professional knowledge and ability. 

The studies indicate that there is a 
marked tendency in the direction of “or¬ 
ganized” medicine. Sixty-three percent of 
all hospital beds in the country are now 
government-controlled, and they render 73 
percent of all hospital service, measured in 
terms of “patient days of care.” One sev¬ 
enth of all the physicians m the country 
are in public service, as distinguished from 
private practice. Numerous experiments in 
“group” practice are in process throughout 
the country. Certain of these experiments 
seem to indicate that a complete medical 
service, including hospitalization, dentistry, 
and every type of care needed by the in¬ 
dividual, could be rendered on a group 
practice plan, with cost evenly distributed, 
at a per capita expenditure very little 
larger than that which obtains today, when 
only a small proportion of the medical 
care actually needed is provided. 


, Nickel in Coinage 

ALTHOUGH, itdckel was used in coinag 
-lIl m long ago’ as J&5 1 ( BJa* It was he 
Ohtlf tfco "4 ,4© 19th Centur 

that fj& mn began t 

he fn%, bov 


complishment—and the cream leaves the 
freezer in a stiff, moldable condition, 
rather than with a “soupy” consistency. 
The ice cream is extruded as a continuous 
cylinder and is wrapped in a continuous 
paper cylinder. This continuous cylinder 
passes through a freezing chamber, case- 
hardening the ice cream and freezing it to 
the wrapper. The cylinder is then cut into 
14-foot lengths which are hardened at a 
temperature of -5 to -10 degrees, Fahren¬ 
heit. The 14-foot bars are then cut into 
shorter sections ready for distribution.— 
A. E. B. 


300 Trillion Stars 


A UNIVERSE of imagination-staggering 
size, with 300 trillion stars already 
within the range of the astronomer’s larg¬ 
est telescopes and unknown numbers still 
unseen, was described by Professor Harlow 
Shapley, of Harvard University, at the 
autumn convention of the National Acad¬ 
emy of Sciences meeting at the University 
of Michigan. 

In only a portion of the sky, 76,000 
galaxies of stars, of which our Milky Way 
is a typical example, have been charted, 
said Professor Shapley. He expects that 
eventually 300,000 galaxies will be mapped 
in the heavens, with an estimate of about 
a billion stars of which our own sun is 
an average sample, in each galaxy. 

Stairs which appear reddish in color have 


been thought to be very far away, hut now 
Dr. Joel Stebbms, of the Mt. Wilson Ob¬ 
servatory, California, reported to the Acad¬ 
emy that some red stars located in the 
Milky Way are four times closer to us 
than has been estimated. A layer of “cosmic 
dust” which splits the Milky Way makes 
the stars on the far side appear red, just 
as our sun appears red at sunset, when its 
rays come to the observer through a longer 
distance of the dust-filled atmosphere of 
our planet. 

Free Employment Service 

T O meet the problems brought about by 
the continued lethargy of business, as it 
affected the professional technical worker 
then and now unemployed, “The Engineers’ 
Club of Philadelphia,” m January, 1932, 
sponsored the Philadelphia Technical Ser¬ 
vice Committee. This group consist of rep¬ 
resentatives from 12 national engineering 
societies, and the association of the State 
Employment Commission of Pennsylvania 
has been secured. Thus all requests for 
technical men are handled through the 
Committee for the Philadelphia Metro¬ 
politan area. 

The work of the Committee, consisting 
at present of six office workers and 15 field 

Left: In this machine, ice cream 
"by the mile” is cut into individual 
portions. Below: The portions be¬ 
ing served from a standard container 



callers, is divided into four main divisions: 
Placement, Field Contacts, Publicity, Re¬ 
search. The primary object is to secure 
placement for the registrant, at the same 
time securing for the employer the best talent 
available. Since volunteers from among the 
registrants do the work, this valuable aid 
to industry is available to employer and 
employee alike, without any charge what¬ 
soever. 

On file are the applications of over 1300 
men who have given their personal, educa¬ 
tional, and professional qualifications. 
Copies are submitted to the prospective 
employer and include photographs of the 
applicants. 

A system of status returns insures that 
applicants that are referred are definitely 
known at the time to he seeking employ¬ 
ment. 

Additional information will be gladly 
given anyone. Address the Philadelphia 
Technical Service Committee, % The En¬ 
gineers^ dub of Philadelphia, 1317 Spruce 
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Men who “know it all” 

are not Invited to 
read this page 


T HIS page is not for the wise young 
man who is perfectly satisfied with 
himself and his business equipment. 

It is a personal message to the man 
who realizes that business conditions 
have radically changed in the last few 
years, and that there is a whole new set 
of rules to be mastered. He feels that he 
ought to be earning several thousand 
dollars more a year, but simply lacks the 
confidence necessary to lay hold on one 
of the bigger places in business. 

We should like to put into the hands 
of every such man a copy of a little book 
that contains the seeds of self-confidence. 
It is called “What an Executive Should 
Know” and it will be sent without obli¬ 
gation. 


It contains the Announcement of the 
Institute’s new Course and Service for 
men who want to become independent 
in the next five years. Among the con¬ 
tributors to this new Course are: 

Alfred P. Sloan, Jr President, Gen¬ 
eral Motors Corporation. 

Frederick H. Ecker, President, Met¬ 
ropolitan Life Insurance Company. 

Hon. Will H. Hats, President, Mo¬ 
tion Picture Producers and Distributors 
of America, formerly U. S. Postmaster 
General. 

Bruce Barton, Chairman of the Board , 
Batten, Barton, Durstine & Osborn, Inc., 
Advertising Agents. 

Dr. Julius Klein, The Assistaiit Sec¬ 
retary* U. S. Department of Commerce. 



For the Man who wants to be 
Independent in the next 5 years 

T HE little book pictured above should be how you can equip yourself to take your place 
read by every man who expects to win a in the new business structure with confidence 
secure place for himself in the next five years. and increased earning power. It contains the 
It explains some of the changes which are tak- condensed results of 20 years’ experience in 
ir» g place in the business world today. It tells helping men to forge ahead financially. 


John T. Madden, Dean , School of 
Commerce, Accounts and Finance, 
New York University. 

Hubert T. Parson,* President, F. W. 
Wool worth Company. 

M. H. Ayleswgrth, President , Na¬ 
tional Broadcasting Company. 

Thomas J. Watson, President , Inter¬ 
national Business Machines Corpora¬ 
tion. 

Dexter S. Kimball, Dean, College of 
Engineering, Cornell University. 

Can any ambitious man fail to get 
something of value from contact with 
minds like these? Here are a few exam¬ 
ples, selected from many hundreds,show¬ 
ing how this organized knowledge is 
translated into added earning power: 
CASE 1. Works Engineer, salary 
$6,000; now Vice-President and Gen¬ 
eral Manager, salary $18,000. 

CASE 2. Local Manager at $5,200; 

now Regional Manager, salary $15,000. 
CASE 3. Production Manager, salary 
$6,000; now President, salary $21,600. 

Send for this Booklet 

For the man who is perfectly content 
with himself and his job, tbe Alexander 
Hamilton Institute can do nothing. But 
there are thousands of men who could 
double their incomes if they believed in 
themselves and had the solid business 
knowledge to back up their belief. 

Why not investigate now f The book¬ 
let pictured at the left costs nothing and 
places you under no obligation. 

To the Alexander Hamilton Institute, 693 Astor 
Place, New York City. (In Canada, address 
Alexander Hamilton Institute, Ltd,, C. P. R, 
Building, Toronto,) 

Send me “What an Executive Should Know,” 
which I may keep without charge. 

Name_____ _________ 


Business 

Abdress__ __ 


Business 

Position___ 
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Prottt rear views of the new streamlined gasoline rail car described abc 


Street, Philadelphia. Mr. Renshaw Bone 
is in charge of the Committee’s activities, 
as Manager, and the Publicity Division, 
from whom this data has been secured, is 
under the direction of Mr. Charles B 
Weiler. 

Depression Lowers Milk Bottle 
Mortality 

G LASS milk bottles, always a serious 
item of cost to a dairy, give greater 
service during a depression than in a boom 
period. Many firms normally average but 
10 to 15 round trips per bottle. In 1931 
the cost of new bottles to one large com¬ 
pany was 4,500,000 dollars. A mid-western 
concern, which habitually has obtained 25 
to 28 round trips per bottle, was getting 40 
round trips m 1932 because it has almost 
no sales to industrial or construction jobs. 
—. A . E. B. 

Streamlined, Gasoline-Powered 
Rail Car 

A CHALLENGE to the railroads in the 
shape of a torpedo-like aluminum 
vehicle appeared recently in Battle Creek, 
Mich. Seating 42 passengers and capable 
of operating on fast schedules over the 
standard railheds, it embodies new and 
radical changes in the design for rail 
equipment. It is the product of the plants 
of the Clark Equipment Company at Bat¬ 
tle Creek, Buchanan, and Jackson, Michi¬ 
gan. 

This vehicle is termed the “AutoTram” 
and is approximately 60 feet long. The 
body is fully streamlined, having a rounded 
front end and a wedge-like rear end. Not 
only has the contour of the body been de¬ 
signed to reduce wind resistance to a 
minimum, but airplane practice has been 
followed to the extent that all exposed 
struts and guards have been made of the 
shape which is conducive to minimum wind 
resistance. 

The body is of aluminum. This metal is 
favored not only by reason of its light 
weight but because of its high strength per 
pound of weight and its capacity to absorb 
stresses and strains. A massive but light 
aluminum alloy center beam forms the 
backbone of the frame. Structuial alumi¬ 
num members developed for use in 
dirigibles form the body; sheathing and 
interior finish are of heat-treated alloy 


such wide attention. The material ma¬ 
chined was a hot-rolled steel billet, 5 
inches m diameter and 16 inches long, with 
015 to 0 20 percent carbon and 0 30 to 
0 60 percent manganese. The depth of 
cut was 0 025 inch, the feed 0 004 inch, 
and the speed 130 surface feet pel minute. 

Australia’s Rabbit Pest 

cc rflHE problem facing Australia at this 

jL time is the gieat army of rabbits with 
which the continent is infested,” said the 
lion. T. S. Gordon, of Sydney, passing 
through New York recently. “We are try¬ 
ing m every way to cut down their gieat 
numbers, but they multiply so quickly that 
our efforts to decimate them make no no¬ 
ticeable reductions in the furry tribe. There 
are still hundieds of millions of them A 
pair of rabbits will produce six Inters of 
young ones in a year and each litter will 
average five rabbits. As soon as the bun¬ 
nies are six months old they begin to 
breed. In five years a single pair of rab¬ 
bits will increase to ten million pair. Sev¬ 
en rabbits eat daily as much food as would 
keep one sheep.” 

Rabbils were first brought to Australia 
by a farmer near Melbourne, accoiding to 
Mr. Gordon. He wanted something to re¬ 
mind him of home and the good old 
English sport of chasing the hare. He sent 
to England foi a pair of lubbits and in 
due course they ailived. lie turned them 
loose. In a yeai oi so he could go hunting 
with considerable success. He soon found 
however, that the rabbits multiplied so 
rapidly that Ins section was overrun. His 
pasture disappeared. He sought to wipe 
out the destructive rodents, but they in¬ 
creased by hundreds, then by thousands. 
There was nothing lefl for lus stock to 
feed on, so he had to get nd of it, many 
of his cattle perishing on the bare fields 
nibbled to the earth by the rabbits. Thus 
rabbits ate him out of house and home. 

Many methods of killing them have been 
tried. Poisoned food and water kill many 
of them. Rabbits killed in this manner are 
skinned and then the bodies are burned. 
One dry year as many as three million 
rabbits were killed by poison at one water 
hole The payment of bounties proves ef¬ 
fective and gives a good living to many 
men. 

Rabbit-proof fences are proving success¬ 
ful. Some of these fences are hundreds of 


aluminum plates, the vehicle thus has 
the strength of steel with the lightness of 
aluminum. The total weight, empty, is 
26,000 pounds, and, loaded to capacity, 
32,000 pounds This is approximately one 
quarter the weight of a modern steel rail¬ 
road coach. It is powered with a 16- 
cylmder gasoline engine. 

A “Red Hot” Demonstration 

O NE of the most interesting as well as 
spectacular demonstrations at the re¬ 
cent National Metals Exposition at Buffalo, 
which might well be taken as a subject 


A striking demonstration of a red- 
hot tool cutting a billet of steel 


for Ripley’s “Believe It or Not,” was that 
of a red-hot cutting tool in actual opera¬ 
tion. Each day, crowds of interested on¬ 
lookers watched the performance of the tool, 
which was kept constantly at a bright red 
heat by an oxy-acetylene flame. So exception¬ 
al was the performance, that more than one 
curious spectator was heard to ask, “Does 
the tool have to he heated to give such 
results?” 

The demonstration was not given as a 
life test of the tool, but rather to demon¬ 
strate the important property of red haid- 
ness of Haynes Stellite J-Metal, a 
non-ferrous alloy of cobalt, chromium, and 
tungsten. The accompanying illustration 
clearly shows the set-up which attracted 
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miles long with gates at intervals of a mile 
or more. There is a heavy penalty foi leav¬ 
ing one of these gates open. The labfait 
fences of Australia would reach several 
times around the earth. 

Two hundred cats—foes of rabbits—weie 
turned loose in western Australia to com¬ 
bat the pest in that part of the country. 
The cats fraternized with the rabbits, liv¬ 
ing with them on the friendliest of terms. 
Foxes were introduced with the same pur¬ 
pose in view, but they multiplied and killed 
sheep instead of rabbits. They are now 
fenced against. 

New South Wales once offered a reward 
of 125,000 dollars to any one who would 
suggest or invent a means for the exter¬ 
mination of rabbits throughout that state. 
It was never claimed. 

(One of the editors bewails the fact that 
since there is little game m New Jersey 
and the hunting population is enormous, 
there is no way to transfer thousands of 
these rabbits to New Jersey Now, if a 
scheme for such transfer could be worked 
out, two birds could be killed with one 
stone—or was it rabbits we were dis¬ 
cussing? ) 


Soap from Locusts 

AN announcement from abroad states 
il that soap can be made from locusts, 
which are one of the plagues of North 
Africa. The locusts are dried in the sun 
and treated with carbon disulfide or 
ethyl chloride, according to their degree 
of dryness. The oil thus obtained is then 
purified by steam and used for making 
soap, according to Chemical Markets .— 
A. E . B. 


“Is Raw Milk a Raw Deal?” 

S OME months ago (April, 1932) we 
published an article under the title 
quoted above, pointing out the superiority 
of pasteurized (heated) milk over raw 
milk. This article aroused no small amount 
of comment, some from ordinary readers 
and some from persons connected with 
the milk producing industry, who do not 
all agree that pasteurized milk is better 
than raw milk. Some say an as yet un¬ 
known factor is destroyed or impaired in 
the milk when it is heated. 

The following comment on the milk 
situation, quoted from the Health News of 
the New York State Department of Health 
(Albany, N. Y.), bears directly on this 
much-debated question. The article is en¬ 
titled “Do Children Thrive Better on Raw 
than on Heated Milk?” “This question,” 
Health News goes on to say, “is discussed 
in the September 23, 1932, issue of Public 
Health Reports on the basis of an extensive 
survey by Leslie C. Frank and five other 
milk specialists on the staff of the United 
States Public Health Service. 

“The purpose of this study was to de¬ 
termine from actual past experience 
whether heating milk really has a suffi¬ 
ciently adverse effect to reduce significantly 
the growth-promoting capacity of the aver¬ 
age American child diet. Through ar¬ 
rangements made with the state health 
departments of Alabama, Mississippi, 
Flonda, Georgia, North Carolina, Ken¬ 
tucky, Texas, Missouri, Oregon, and Wash¬ 
ington, surveys were made in a total of 
39 cities in these states. From the data 


GoodHealthlnf ormation forY ou 



in the February HYGEIA 

1P\0 you know How to select a well balanced 
-L/ meal? Do you have health examinations peri¬ 
odically? Ate you afraid that you have rheuma¬ 
tism? Are you trying to reduce by dieting? These 
are only a few of the health problems on which 
you will find helpful information in the current 
issue of HYGEIA. 


“Why Think about Eating?” 


Dr Henry Gerstenberg tells you why in a most entertaining 
two-part article, beginning m the February HYGEIA He also 
explains what a faulty diet has to do with dental caries, why so 
many fat people enjoy eating, and what to do for a child with 
nervous anorexia \ ou 11 agree that proper eating requires some 
intelligent thinking' 


“Sixty Years—What They Have Taught Me 
about Doctors” 

What is good health worth to you? Anna Steese Richardson 
warns against gambling with your health. Her article gives a 
clear-headed evaluation of a business proposition. the extrava¬ 
gance of indulging m the pernicious habit of self diagnosis and the 
economy of undergoing penodic health examinations 


“Quelling the Quacks” 

“Who ate the quack*? What is their game ? 
Is it legitimate?” Here is the first of a new 
series of articles by Dr Solon R Barber, expos¬ 
ing an age-old racket and discussing various 
cases m which the government has been instru¬ 
mental m “Quelling the Quacks *' 

“Forty Years Old—or Forty 
Years Young” 

Dr F W Scott discusses some of the factors 
that have long been regarded as significant to 
the cause of arteriosclerosis, “the most perplex¬ 
ing and most important unsolved problem in the 
field of medicine toda> ” 

“The Heart of a Child” 

In this article Dr. Paul Dudley White deals 
with both the physical and the spiritual heart, 
and offers constiuctive measures for preventing 
children with heait disease from becoming im¬ 
bued with feai and thus growing helpless and 
hopeless 


“Training for Athletics 
and Health” 

Growing boys will find much to interest them 
m Alfied E Parker’s serial In fact, it will 
inspire boys of all ages to emulate the Men of 
the Ages 

“Is It Rheumatism or 
Arthritis?” 

A distinction without a difference is reassur¬ 
ingly discussed by Dr Maurice F Lautman 
Read about the causes of this condition and the 
measures to be taken for its relief or cure 

“The Final Illness of 
Washington” 

“Next m interest to the manner in which a 
great man Ines is the manner m which he dies/ 
writes Dr Walter A Wells, after which he de¬ 
scribes the last days of Washington and dis¬ 
cusses various theories of the cause of his sudden 
death 


Every month HYGEIA, The Health Magazine of the American Medical 
Association, is filled with entertaining and enlightening articles on prac¬ 
tically every phase of health. For authentic information on this all im¬ 
portant subject, read HYGEIA. If you are not already a subscriber, 
mail the coupon below. It will pay you to get acquainted with HYGEIA! 


Introductory 6 months of HYGEIA 
The Health Magazine—$1 

Regular Subscription, $2.50 a Year 


SA 2 3d 

AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street, Chicago 

Enclosed is $1 00 for an introductory 6 months’ subscription to HYGEIA, The Health 
Magazine I am a new subscriber. 


Name- 


Address- 
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temperatures. Sold under various trade 
names, these alloys are used for carburiz¬ 
ing retorts, hearth plates, enamel racks, 
tube supports, and hangers, where resis¬ 
tance to oxidation at elevated temperatures 
is the prime requisite. The composition of 
these alloys varies, but they usually con- 


did the parents of the children receding 
heated milk only. 

4fc The conclusion drawn from these ob¬ 
servations is that the growth-promoting 
capacity of heated milk plus the supple¬ 
mentary diet received by the average 
American child of ten months to six years 
is not measurably less than the growth- 
promoting capacity of raw milk plus the 
supplementary diet received by the average 
American child m the same age group.” 


obtained, it was possible to prepare age- 
weight and age-height curves for each of 
two large groups of children, one of which 
had consumed raw milk and the other 
heated milk. 

“Studies of over 3700 children are sum¬ 
marized as follows for children of ten 
months to six years of age: 

1. There is no significant difference be¬ 
tween the average weight of children who 
have received no milk except heated milk, 
and the average weight of children who 
have received raw milk for more than 
the latter half of their lives, the respec¬ 
tive weights being 33.6 and 33.2 pounds, 
the insignificant difference being in favor 
of the children receiving heated milk. 

2. There is no significant difference be¬ 
tween the average height of children who 
receive no milk except heated milk, and 
the average height of children who have 
received raw milk for more than the lat- 


World’s Radium Production 

ACCORDING to Chemiker Zeitung , the 
XjL production of radium totaled 205 
grams between 1899 and 1922. Between 
1922 and 1931 a further 350 grams were 
produced, while during the last two years 
production has amounted to 70 grams. The 
price of this extremely valuable metal has 
fallen by almost 50 percent since the year 
1922.— A. E B 


Many Uses for Chromium Metal 

AT the mention of the word chromium, 
Jt\. two thoughts usually come to mind to 
the average person. If it were used as part 
of the well-known word-association psy¬ 
chology test, probably the first reaction of 
the majority of persons would be “chromi¬ 
um plating,” and the second, “chromium 
steel.” These two uses of chromium metal 
are undoubtedly the best known, but there 
are many other applications which are 
important. 

Many special non-ferrous alloys, particu¬ 
larly those designed to be resistant to 
chemical corrosion and to oxidation at high 
temperatures, contain chromium as an es¬ 
sential constituent. 

Probably one of the greatest uses of 
this metal is in the manufacture of non- 
ferrous heat-resisting alloys. Alloys of 
chromium and nickel in various propor¬ 
tions have been found to be especially 
advantageous for parts exposed to high 


A two-ton carburizing retort made 
of an alloy of chromium and nickel 


tain at least 15 to 20 percent chromium, 
occasionally some iron and manganese, and 
the remainder nickel. The range of 
analyses for such material is about as fol¬ 
lows : 

Percent 

Chromium 15 to 40 

Nickel 60 to 85 

A recently developed alloy containing 
from 80 to 97 percent chromium and from 
3 to 20 percent aluminum is said to be 
extremely resistant to oxidation even at 
temperatures in excess of 3000 degrees, 
Fahrenheit. 

Another important use of chromium in 
the non-ferrous fields is in Haynes Stellite, 
a cobalt-chromium-tungsten alloy noted for 
its hardness and wear resistance even at 
a red heat. With a base metal of cobalt 


World’s largest chandelier being 
installed at Rockefeller Center, 
New York City. Three hundred 
flood lamps consuming 104,000 
watts will require a special ven¬ 
tilating system to carry off the heat 


ter half of their lives, the respective 
heights being 37.5 and 37.4 inches, the 
insignificant difference being in favor of 
the children receiving heated milk. 

3. There was no significant difference 
between the two groups of children from 
the standpoint of the relative percentage 
of life during which various supple¬ 
mentary foods were included in the diet, 
except in the case of cod-liver oil, which 
was included during an average of 41.6 
percent of the lives of the children re¬ 
ceiving heated milk, and an average of 
only 27.6 percent of the lives of the 
children receiving raw milk. 

4. This difference in the percentage of 
life during which cod-liver oil was fed 
did not, however, affect the relative posi¬ 
tions of the two age-weight curves sig¬ 
nificantly, since the average weight of 
the 636 children in the heated-milk group 
who received no cod-liver oil at all was 
3®^ , pounds, as compared with 33.8 

S/toi the 794 in the heated-milk 
group ; je^y^d cod-liver oil during 

' e p ^ rratS ., Ip , re^iwg 

than 


Talking 22 miles on a light beam. At the transmitter, engineers of the General 
Electric Company set up an arc, modulated by a microphone circuit, and con¬ 
centrated the rays with a reflector. At the receiver shown, another reflector 
picked Uj* the beam, focused it on a photo cell, and the sound was reproduced 
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instead of iron, tins alloy lias established 
enviable records m machine tool and hard- 
surfacing applications where long life 
under the adverse conditions of heat and 
abrasion are of paramount importance. It 
will not rust or tarnish and it is resis¬ 
tant to the attack of many acids and other 
chemicals. 

Chromium-nickel alloys are also used 
extensively for the elements in thermo¬ 
couples because of their favorable thermo¬ 
electric properties and their ability to 
withstand high temperatures without oxi¬ 
dation. The heating elements in many types 
of electric furnaces and electrical appli¬ 
ances are made of chromium-nickel alloys 
because they also have a high electrical 
resistivity. An alloy containing 70 percent 
chromium and 30 percent nickel is used 
where a non-magnetic, high-resistance ma¬ 
terial is required. 

Chromium is sometimes used in the 
manufacture of brasses and bronzes when 
special physical properties are desired. The 
addition of chromium and silicon to cop¬ 
per gi\es hardenable alloys In which the 
hardness is obtained by precipitation of 
chromium silicide. When high strength and 
abrasion resistance are required in copper 
for electrical conductors, the addition of 
a small amount of chromium is very bene¬ 
ficial. 

Small percentages of chromium are also 
added to a number of aluminum structural 
alloys. 

A recent development in the power field 
is the use of an alloy containing chromium, 
cobalt, and nickel for steam turbine blades. 
This alloy has proved very satisfactory in 
a number of installations. 

A chromium-nickel alloy has been de- j 
veloped recently for use in tbe dairy indus- 
try and related fields, which is resistant j 
to the corrosive action of the many dairy 
products. This alloy takes a high polish 
and is highly resistant to atmospheric t 
oxidation and corrosion. 

These are hut a few of the many uses 
of chromium in addition to chromium plat- j 
ing and the production of an almost endless 
variety of chromium steels. Chromium has 
been aptly called the “key metal,” and 
the high rank that it has attained in in¬ 
dustry has justified this title. 



INVENTIONS 
AND PATENTS 

BY MILTON WRIGHT 

Sound practical advice to Inventors, covering the 
entire field from the inception of the idea 
through to the legal forms of assignment, sale or 
royalty, with numerous hints suggested by the ex¬ 
perience of many years’ practice. 

$2.65 postpaid 

(Domestic) 
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Iodine Extracted from Well 
Water 

D ID you ever wonder, as you dabbed 
tincture of iodine on a cut, where 
that valuable antiseptic comes from? The 
commonest source of iodine is Chile salt¬ 
peter, but it occurs in a great many un¬ 
suspected places. On the island of Java, 
iodine is extracted commercially from cer¬ 
tain well waters by a unique process re¬ 
ported in a recent issue of Chemiker Zei~ 
tung. The method used consists of running 
the water into a trough where it is well 
agitated with bundles of copper wire. Cup¬ 
rous mdide is formed which precipitates 
out. The wire bundles are removed and kept 
in a slightly acid solution of copper sul¬ 
phate. 

The precipitate is washed with water 
containing a little sodium bisulphite to 
prevent oxidation of the cuprous iodide, 
then filter-pressed and dried. The material 
at this stage is of a yellowish grey color 
(Please turn to page 117) 


1319 F ST n w 
WASHINGTON D. C. 
6 NORTH MICHIGAN AVE 
CHICAGO. ILL 


714 SOUTH HILL ST 
LOS ANGELES, CAL. 

582 MARKET ST 
SAN FRANCISCO. CAL. 


Marvelous [)a/S Oi\The"Ship , s Deck' 

i ■ Look out across miles and miles of blue-green 


Special 
Low Weekly 
Rates 

European Plan 
if Desired 


OVERLOOKING 
THE OCEAN 


SEA WATER 
BATHS 


JrcrtL Look out across mixes ana mixes ot blue-green 
water from the “Ship 1 # Deck*’ atop Colton Manor. 
Breathe in the health-giving salt air. It’s marvel- 
ous what nature and Colton Manor combined can 

MB foltoxiManor 

V One of the Finest Hotels 
' : Sg||iiga!^/ In Atlantic City 

Come for the week-end or stay as long as you please. Enjoy the 
luxury of the finest appointments at reasonable rates. 
Booklet. Write or wire for reservations. 

PAUL AUCHTER, Mgr. A. C ANDREWS, Pres. 





THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


F ROM New Zealand, where it is summer 
when it is winter here and the sun is in 
the north instead of the south and the moon 
all turned around as if you stood on your 
head, comes the following letter written 
by Allan Bryce of 276 Victoria Street in 
the city of Hamilton: 

‘The amateur telescope makers’ column 



in the Scientific American has interested 
me for a long time, but it was only last 
year that I really got the hunch that per¬ 
haps I could make a telescope myself and 
enjoy the wonders of astronomy apart from 
picture books. Now I enclose two snapshots 
of my eight-inch equatorial reflector suc¬ 
cessfully constructed during spare time 
from the rules of the game laid down in 
that invaluable tome, well known in your 
page as ‘A.T.M.’ A friend, Mr. Alehin, also 
made an eight-inch mirror with me but has 
not yet got it mounted. 

“The mounting is the H.F. type (Henry 
Ford) with circles. I find that the Ford 
axles, while probably strong enough to 
carry a much larger instrument with ease, 
are too light and elastic. This causes undue 
vibration (Ford all over!) in light winds. 

“The run-off shed was constructed very 
cheaply out of some old three-ply material 
nailed on the inside of the light battens 
which form the framework. The rails are 
three by two scantlings nailed to pegs, 
driven into the lawn, and the shed runs 
on four ball-bearing furniture castors. It 
is kept on the track by wooden lugs screwed 
to the bottom battens and projecting down 


inside the rails. The shed can be run off 
and the telecsope put in use within a 
minute. 

“My telescope, since its completion, has 
started a third eight-inch mirror on the 
rougey road (not finished yet) while a 
fourth amateur is definitely sickening for 
the trouble. He has bought ‘A T.M.’ I 
would be glad to hear from any others in 
New Zealand who have taken up telescope 
making in earnest. Greetings from N.Z. to 
U.S A. I have very happy memories of two 
years spent in your countiy, 12 years ago.” 

E QUALLY distant (on great circles) 
with New Zealand from our own land 
is India, where P. J. Chinmulgund of 383 
Sadashir, Poona 2, Bombay Presidency, has 
made a six-inch reflecting telescope from 
the instructions in the Scientific Amer¬ 
ican hook “Amateur Telescope Making.” 
Here is what he writes: 

“The mirror is a six-inch of 57.5 inches 
focal length. I had some trouble in obtain¬ 
ing the materials, as they are of an out- 
of-the-way type in this country. As I could 
not get the very grades of Garbo stipulated, 
I used Nos. 90, 220, FFF; and finished off 
with emery. This greatly curtailed the time 
required for polishing, which was complete 
in three and a half hours. Though my lap 
was a bubbled one and the grooves irregu¬ 
larly cut by a saw, I obtained a beautiful 
and even polish. 

“Finally I parabolized in six minutes by 
overhang. I worked for two minutes each 
time and waited for half an hour to allow 
the disk to return to the room temperature. 
The shadows looked exactly like those 
shown in the book. The mirror was left a 
little under-corrected, as advised. 

“I required just a month to finish the 
mirror. I never worked for more than an 
hour at a time, and at times I left off 
working for a couple of days on end. 

“I did not succeed m silvering at the 
first attempt hut finally I did succeed in 
securing an adequate coat. I had to use 
ice to keep the temperature of the solutions 
down. 

“Pipe fittings are used in the mounting 
and they work very smoothly. The counter¬ 
weights are a pair of heavy old dumbbells, 
which serve their purpose admirably. As 
there is no suitable place for mounting the 
instrument permanently, I have mounted it 
temporarily on a vise. 

“The total cost was surprisingly low— 
about rupees 40 at the most, Le. 13 dollars, 
approximately. 

“The diagonal is a piece of flat plate 
glass, and functions excellently. I could 


not get a suitable eyepiece at any shop here, 
so I constructed one myself. I had some 
small lenses and assembled them with the 
necessary separations. The eyepiece con¬ 
tains three lenses—two double-convex and 
one plano-convex; and is of about one inch 
e f L It gives a flat and colorless field. 

“There are many ad\antages that nature 
offers to the amateur m India, especially 
in Poona. The temperature is always quite 
unifoim Hence I could work in a living 
room, and a cellar was unnecessary. The 
skies also aie quite clear nearly all the 
year ’round, and the constellations shine 
with unusual brilliancy. 

“I don’t know, but I think this is the 
first home-made telescope in India—at least 
m Bombay Presidency. Some idea of the 
slow pace at which I had to work may be 
had from the following: I ordered the book 



Mr. Chinmulgund—India 


In August, got it in November, began tbe 
job in June and completed the mounting 
in October! A whole year from start to 
finish! ” 

D R. H. PAGE BAILEY, the Riverside, 
California dentist who designs and 
makes a new telescope eveiy morning be¬ 
fore breakfast, has constructed for M. 
Nagata (discoverer of Nagata’s Comet) a 
neat nine-inch electric-clock-driven reflector 
of the split ring equatorial type. This type 
of mounting is unusually trim, compact, 
and mechanically superior, its operation 
being very smooth. Note the neat, acces- 



A Dr. Bailey’s plate showing the Nebula in Orion and star images at edge of the field 
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AMATEUR TEUESCOPE MAKERS 

We ship materials anywhere at the lowest possible prices for first quality merchan¬ 
dise Reflector Making Kits include glass discs of proper thickness, eight grades of 
Abrasives, Polishing Materials and Simple Instructions, sizes 4" to 12" 

^Other Tinsley products and services Eyepieces, Prisms, Rack and Pinion Eye¬ 
piece Holders; Finders, Cells; Complete Mountings and parts, finished or rough cast, 
Silvering and Lacquering; Books on telescope making and amateur observing; Tech¬ 
nical advice and mirror tests free of charge, Complete Equatorial and Portable 
Altazimuth Telescopes ready for use 

Send 6c m stamps for 24 PAGE FULLY ILLUSTRATED CATALOGUE, de¬ 
scribing and picturing all products 

TINSLEY TELESCOPE AM) IXSTROIEAT CO. 

3017 Wheeler Street Berkeley, California 


ARE YOU INTERESTED 

In Cheapness or in Qaalitr'? 

• The cost of the materials for making your reflecting telescope is hut a small 
fraction of the value of such an instrument, so don’t handicap yourself by 
starting with uselessly cheap goods. I shall continue to handle only 100% ef¬ 
ficient materials, bought from reliable sources. 

—--—Old Customers Take Notice-- 

® Your steady patronage is the most gratifying thing about this business. Now I 
have news for you. I’m introducing outfits for REFRACTING TELESCOPES, 
with a 4" as a headliner. Best Jena crown and flint discs, tools, abrasives, pitch 
and rouge, $21.50. Other sizes can be supplied. ARE YOU INTERESTED? 

Send jor free price list of all supplies. 

JOHN ML PIERCE, 11 Harvard St. 3 Springfield , Vermont 
Send mirror for free test and advice. 


The Splendour of the Heavens 

Rev. T. E. R. Phillips, Secty. Royal Astro. Soc. 

Dr. W. H. Steavenson, F. R. A. S.—Editors 

Eighteen astronomers, each an authority in his own specialty, contrib¬ 
ute to this astronomy which covers the modern science as adequately 
as the average intelligent layman requires. There is less emphasis on 
abstruse astrophysics than on the planets and other things which the 
amateur astronomer is in a position to get hold of with his own tele¬ 
scope. 976 pages, 1104 illustrations and 25 color plates. 8*%" x 11" x 2" 
—7 3 4 pounds! A real, solid, important work. 

$8.75 postpaid 

SCIENTIFIC AMERICAN 

24 West 40th Street New York, N. Y. 



Dr. Bailey’s up-and-down mounting 


sible hour circle on the face of the ring. 

Dr. Bailey has originated a unique mount¬ 
ing for a refractor or reflector, shown in 
the illustration above (model only) m which 
there are two split rings, each on rollers, 
one bearing down on its exterior, the other 
up on its interior. The tube is self-balanc¬ 
ing. As no pier is in the way there is no 
xe\ersmg, and there are no blind spots in 
the sky. Russell W. Porter says he believes 
this mounting is wholly original with Dr. 
Bailey. The split equatorial ring principle 
itself was first embodied in a telescope by 
Mr. Porter when he made, in 1922, about 50 
of the well-known ‘“Porter Garden Tele¬ 
scopes” hating this feature, the ring turn¬ 
ing on rolls. It is a pleasing design and 
might have been embodied in the 200-inch 
telescope, but it was found there was no 
way to get the big mirror in and out! 

A photograph of the Orion nebula made 
by Dr. Bailey -with a similar telescope (an 
eight-inch of //3.6) is reproduced. The pho¬ 
tograph, which was made by placing a 
plate-holder in the primary focus and ex¬ 
posing 18 minutes, covers a field about a 
quarter degree in width; note the absence 
of coma at the edge of the field! Those 
star images are round. 



Split ring mounting by Bailey 


Amateur Telescope Makers 

We are now selling machines, tools and gauges 
tor grinding small lenses for eyepieces, etc 
SEND FOR DESCRIPTIVE LITERATURE 
New Low Prices on Finders. Prism*, Achromatic 
Lenses, Eyepieces 
SEND FOR OPR PRICE LIST 
MULLER OPTICAL SUPPLY 
2t7-7th Avenue New York 


IDEAS 

WANTED 

A large and well established company wants 
ideas for new products. Fine research, en¬ 
gineering, manufacturing, and merchandising 
facilities. Correspondence invited. In writing 
please give full details of what you have to 
offer. Address Box 217, Scientific American, 
24 West 40th St., New York. 


Silvering Made Easy by the barrel Process 

Kits supplied which contain all necessary In¬ 
gredients m measured quantities Specially 
recommended for telescope mirrors Failures 
eliminated. Equally successful m the hands of 
notice or expert Full directions with each kit 
Send for descriptive circular. 

THEODORE WOOD 11 W. 42nd St, N, Y. City 


“Amateur Telescope Makers - 

6" mirror outfits, including everything to grind and 
polish mirror, $4 00. Other sizes proportionately low 

PRISMS OPTICALLY PERFECT 

or l<4"-$4.50; 1%"-S6. 

40 mm achromatic lemes, brass cells, 12 F L. $2.50 
1" Ram&den Standard eyepieces IV' dm - -- $2 25 
a 4 " F L achromatic ej©pieces, 1" dm revolv¬ 
ing focus, for delicate adjustment . . $2 50 

IS mm achromatic lenses 5" F L. Special 2 for $1.00 
2" achromatic, 5 sect bra*s telescope, 30 
power, morocco leather covered . . ....... $1S.75 

Bend /or JS33 catalogue on Telescopes, 
Microscopes, Binoculars and Optical Supplies 
PRECISION OPTICAL SUPPLY CO. 

991 E. 163rd Street New York City 











CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


Artic, the Refriger4nt contains infor¬ 
mation on the physical, physiological, 
and thermal properties of Artic (methyl 
chloride) ; performance data, refrigeration 
uses; and efficient methods of handling 
and servicing The Roessler and Hasslacher 
Chemical Company , 350 Fifth Avenue, New 
York City—Grans 


The Durability of Prepared Roll Roof¬ 
ings (Bulletin No. 109, Iowa Engi¬ 
neering Experiment Station), by Henry 
Giese, H. J. Barre, and J. Brownlee David¬ 
son, records the efforts to find information 
on the durability of prepared roll roofing. 
The reasons for the undertaking of the 
project were (1) the use of such material 
was expected to increase, and (2) the 
users had no assurance other than the 
reputation of the manufacturer as to the 
qualities of the material. Iowa State Col¬ 
lege, Ames, Iowa — Gratis. 


Paint for Priming Plaster Surfaces 
(Bureau of Standards Miscellaneous 
Publication No. 137), by Percy H. Walker 
and E. F. Hickson, represents the results 
obtained by experimenting with 40 priming 
paints. Superintendent of Documents, 
Washington, D. C.—5 cents (coin). 


The Geological History and Evolution 
of the Horse (Geology Leaflet No. 13, 
Field Museum), by Elmer S. Riggs, is a 
beautifully illustrated monograph. Field 
Museum of Natural History, Chicago, Illi¬ 
nois.—40 cents. 


Chemical Utilization of Wood (Nation¬ 
al Committee on Wood Utilization), by 
Henry K. Benson. Dr. Benson in this report 
gives a condensed yet complete story of the 
processes and economic factors involved in 
the modern wood chemical industry. In 
common with many other of America’s pri¬ 
mary industries, the wood industry is gradu¬ 
ally changing into a series of co-ordinated 
industries, resulting in economy in the use 
of raw materials. Diversification of opera¬ 
tion and close utilization of raw material, 
the report points out, are the keynotes to 
the success of our forest industries, and 
the chemical utilization of wood is the 
latest development in this field. Superin¬ 
tendent of Documents, Washington, D . C .— 
15 cents (coin). 


How TO Judge a House (U. S. Department 
of Commerce, National Committee on 
Wood Utilization) deals with good and bad 
points % house construction. The reader 
is taken on a tour of inspection throughout 
the house from basement to attic; all types 
of building materials that go into the con¬ 
struction ^eatiOd'in this 

bulletin. \' ! 0 $, 1 ’ 

Washington ,!!., cents 
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HJPO make this page of greater 
value to our readers, the ed¬ 
itor shall be glad to consider for 
review papers and bulletins on 
any phase of science, engineer¬ 
ing, or industry. However, we 
do not wish ordinary catalogs, 
and we will not mention what is 
obviously propaganda. 

Material submitted should 
give full information as to where 
obtainable and the price, if any, 
so that the reader may obtain 
copies directly without unnec¬ 
essary correspondence. — The 
Editor. 


The International System of Weights 
and Measures (Miscellaneous Publi¬ 
cations No. 135, Bureau of Standards) 
gives in small compass all the facts, tables 
of comparison, and so on, in relation to the 
metric system, together with the present 
status of the international metric system in 
the United States. Superintendent of Docu¬ 
ments, Washington, D. C .—5 cents (com). 


Annual Report of the Director of the 
Coast and Geodetic Survey (Coast 
and Geodetic Survey, Seiial Number 552) 
reviews the accomplishments of the survey 
over a tremendous area. Among the prin¬ 
cipal activities are chart making, geodetic 
control surveys, tide and current work, and 
earthquake studies. Coast and Geodetic 
Survey, V. S. Department of Commerce, 
Washington, D. C. — Gratis. 


Clay Products Machinery and Its Lubri¬ 
cation ( Lubrication , Yol. XVIII, No. 
II, November, 1932) gives valuable infor¬ 
mation on the subject. The Texas Company, 
135 East 42nd Street, New York City .— 
Gratis. 


Aeronautics Trade Directory (Aero¬ 
nautics Bulletin No. 3, Aeronautics 
Branch, Department of Commerce) is based 
on reports from the organizations and in¬ 
dividuals listed. It deals with both com¬ 
modities and activities. Aeronautics Branch, 
U. S. Department of Commerce, Washing¬ 
ton, D. C. — Gratis. 

Stainless Steels and Their Uses. Un¬ 
doubtedly the best-known and most 
widely used of the alloy steels is the com¬ 
paratively large group of chromium and 
chromium-nickel steels, generally called 
stainless steels. These steels contain from 
12 to 20 percent chromium, with or with¬ 
out additional alloying elements. Of these, 
the 18 percent chromium, 8 percent nickel 
steel is probably the most widely used at 
the present time. Electro-Metallurgical 
Company, Technical Publicity Department, 
2Q5E. 42nd Street, New York City. — Gratis. 


Botanical Map of the United States is 
an immense sheet beautifully litho¬ 
graphed m colors showing the principal 
drug plants of the United States. It is in¬ 
tended primarily for window display by 
druggists and is sold below the cost of 
production National Wholesale Druggists 7 
Association, 51 Maiden Lane, New York 
City —50 cents. 


Home Made Sauerkraut describes how 
saueikraut can be made in the home. 
An abundance of cheap cabbage and a 
growing fondness for sauerkraut are be¬ 
lieved to be largely responsible for the 
very marked interest on the part of house¬ 
wives in making kraut at home. New York 
State Agricultural Experiment Station , 
Geneva, N Y. — Gratis. 


The International Labour Organization 
(International Conciliation, No. 284, 
November, 1932), by Professor Francis G 
Wilson, deals in scholarly fashion with the 
International Labour Organization at Gene¬ 
va, working side by side with the League. 
Carnegie Endowment for International 
Peace, 144 Portland Street, Worcester, 
Mass —5 cents. 


The Nitriding of Iron and Its Alloys 
(Reprint from Volume 24, July, 1932, 
Industrial and Engineering Chemistry), by 
A. W. Coffman, describes the nitriding 
process as applied m producing very bard 
and somewhat corrosion-resistant surfaces 
on steel. Mellon Institute of Industrial Re¬ 
search, Pittsburgh, Pa. — Gratis. 


Care and Repair of the House (Building 
and Housing Publication BH15, Bureau 
of Standards), by Vincent B. Phelan, is 
one of the government’s “best sellers.” This 
handbook is written to assist those who 
are sometimes faced with vexing problems 
in the care and repair of the house. It aims 
to point out the moie common conditions 
of disrepair arising m the house from time 
to time, to describe their causes briefly, 
and to prescribe the tools, materials, and 
methods to be employed m their correction. 
It is a 121-page pamphlet. Superintendent 
of Documents, Washington, D. C.—20 cents 
( com ). 


Standard Time Throughout the World 
(Circular of the Bureau of Standards, 
No. 399) gives a brief historical sketch of 
the development of the standard time sys¬ 
tem, a map showing the time zone bounda¬ 
ries in the United States and a list of the 
official stations sending out radio time 
signals. The legal time in nearly every 
foreign country and in most of the more 
important islands is also given, compared 
with both Greenwich time and with noon, 
eastern standard time. Superintendent of 
Documents , Washington, D. C.—5 cents 
(coin). 
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THE SCIENTIFIC AMERICAN 
DIGEST 

(Continued from page 113) 


and contains about 52 to 55 percent of 
iodine. It bas the advantage of being a 
non-bygroscoplc substance which is a great 
point m a damp tropical climate such as 
that of Java. The process is said to be 
cheap and the cost of copper relatively 
low .—A E. B. 


Noble Prize Awarded to 
F* M. Starr 

F M. STARR of the central station en- 
$ gmeering department of the General 
Electric Company at Schenectady has been 
awarded the Alfred Noble prize for his 
paper “Equivalent Circuits,” presented at 
the winter convention of the American In¬ 
stitute of Electrical Engineers in New York 
City last January. The prize, which is an 



Noble prize winner 


award of $500, was established in 1929 
In memory of Alfred Noble, a prominent 
civil engineer in the half century preced¬ 
ing 1914 (It has no connection with the 
Nobel awards.) 

The award is made to a member of the 
American Society of Civil Engineers, Amer¬ 
ican Institute of Mining and Metallurgical 
Engineers, American Society of Mechanical 
Engineers, American Institute of Electrical 
Engineers, or Western Society of Engi¬ 
neers for a technical paper of particular 
merit accepted by the publication com¬ 
mittee of his society. The recipient, who 
must be under 30 years of age, is selected 
by a committee including one representa¬ 
tive of each of the five societies. 

Removing Grease Stains 

C ARBON tetrachloride is a favorite sol¬ 
vent for grease stains because it in¬ 
volves no fire risk and never makes the color 
run. It can he bought by the pound tin 
can at any drug store at a reasonable price, 
says the Bureau of Home Economics, United 
States Department of Agriculture. 

In dealing with stains made by automo¬ 
bile grease, first rub lard or white vaseline 
on the spot on the wrong side. Use a clean 
rag to remove this, with as much of the 
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It is quite natural that the recent re¬ 
markable growth of Philadelphia 
should center around this famous 
hotel—the recognized center of the 
social and business life of the city. 

Rates consistent with present times 

BELLEVUE STRATFORD 

PHILADELPHIA 

Claude H. Bennett, General Manager 


Yo 




'TnoJ^.cemytcd 

-£oc€tUon... 


Theatrical and business districts are 
but a few minutes walk from The 
Woodstock. Subways and surface 
cars at the comer. Delightful guest 
accommodations. Excellent popular 
priced restaurant and grill room. 

Daily Rates 

SINGLE ROOMS from S2.50 
DOUBLE ROOMS from S3.50 
(With private baths) 



... HOTEL 

Woodstock 

43rd STREET EAST of BROADWAY, N.Y. 

A KNOTT HOTEL 


WASHINGTONS FOREMOST HOTEL* 

Under New Management 
0T- 

• Located on renowned 
Pennsylvania Avenue* 
Convenient to all govern¬ 
ment departments, shop¬ 
ping district. 

• Willard cuisine is world- 
famous, ifs service incompar¬ 
able, and the rates most 
reasonable* 

Single rooms $4.00 and up 
Double rooms 6.00 and up 


H. P. Somerville 

Managing Director 
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pATENTS — 

—TRADEMARKS 


MUNN, 

ANDERSON, 

STANLEY, 

FOSTER 

MUNN & CO. 8c LIDDY 

EST 1846 


Bvtent Attorneys 

SCIENTIFIC AMERICAN BUILDING 

24-26 WEST 40th STREET 
NEW YORK CITY 

1310 F ST . N W 
WASHINGTON D C 
6 NORTH MICHIGAN AVE 

CHICAGO, ILL. 

714 SOUTH HILL ST 
LOS ANGELES. CAL. 
582 MARKET ST 
SAN FRANCISCO. CAL. 

INFORMATION ON REQUEST 


SSE INVENTIONS PAY 

Millions have been made from ideas piop- 
erly developed and protected by mventms One 
of the first steps is the development of a 
practical working model 
Send us rough sketch or model of your idea 
'/Mm We will submit complete report backed by 30 
TliK years' experience in model making Confl- 
jd utw dential service Modem equipment Bank ref¬ 

erences furnished FREE booklet “Making Intentions Pay " 
CRESCENT TOOL COMPANY, Dept H. Cincinnati, Ohio 



I SELL PATENTS 

If you wish to add New Products to your line, 
or have a good Patent to sell, write me— 

CHARLES A. SCOTT 

Established 19U0 

773 SA Garson. Ave. Rochester, N- Y 



The Midget 

" Ftve - in - One ” Slide Rule 

js a combination Mannheim Poly metric 
Lug-Lug Binary Add and Subtract Slide 
llulc It will instantly add, subtract nml- 
t iidy and di\ ide any combination of v, hole 
numbers fra< tions. mixed numbers ami 
decimals Gives every root and power, algo 
Logs, Sines and Tangents. Made of alumi¬ 
num with scales on white celluloid hue 
4 in Approved and adopted by colleges 
Price with instructions $150 Tabritoid 
Case 50c extra, Sent C O D if desired 
Catalogue l*ree 

GILSON SLIDE RULE CO. 

Stuart, Florida 


INVENTOR’S UNIVERSAL EDUCATOR 

Contains 900 mechanical movements, 50 Perpetual Mo 
tions instruction on procuring and selling patents and 
selecting an attorney, etc Suggests new ideas Price $1.00 
postpaid m U S A Address Dieterich Company, 

602H Ouray Building, Washington, D. C. 


Experimental and Model Work 

Fine Instruments and Fine Machinery 
Inventions Developed 
Special Tool-,, I)ie-», Dear Putting, Etc 

HENRY 2UHR, Inc, 187 Lafayette St., N. Y. C. 


--PATENTS- 

Trade Marks* Copyrights, Patent Litigation Hand¬ 
book with illustrations, 100 mechanical movements 
Sent free on request. 

ALBERT E. DIETERICH 

Successor to Fred G. Dieterich & Co. 
formerly member Examining Corps. TJ. S, Patent Office 
- , ' ttlQISTHIB D 

PATENT LAWYER and SOLICITOR 
36 Years 8 > Experienee ** Bld w a shington, D. C. 
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black grease as possible, lay the spot face 
down on a clean pad, apply the carbon 
tetrachloride on the wrong side, to push 
the dirt out, rather than rub it m from the 
right side. Brush lightly or ‘ feather” the 
edge of the spot so there will be no ring 
Spots of salad oil or other pure fat on 
light-colored goods sometimes respond to 
talcum or French chalk, left on for several 
hours to absorb the grease. 


Fumigating Books to Kill 
Bookworms 

I NSECTS of various kinds take a yearly 
toll in book destruction that amounts 
to millions of dollars. Perhaps the worst 
offenders in this respect are bookworms, 
the larvae of an insect known generally 



Above: Top indicator points to a 
beetle; others to bookworms at work. 
Right: Vacuum fumigator used in 
war against destructive bookworms 

as the “drug store beetle,” and scien¬ 
tifically as Sitodrepa pamcea It seems to 
have a particular fondness for practically 
everything, and thrives on arsenic, lead, 
pepper, and other poisonous and irritating 
substances with which attempts have been 
made to combat it. 

Once this beetle lays its eggs in a 
library and the larvae begin feeding, li¬ 
brarians are likely to age overnight, for 
the larvae feed voraciously on all parts 
of books whether they be cheap modern 
editions or priceless ancient volumes. Many 
poisons have been used, by various meth¬ 
ods of application, to defeat this foe of 
books. Mr. Thomas M. Lams, of the Henry 
E. Huntington Library and Art Gallery, 
San Marino, California, in a recent issue 
of the Library Quarterly, told of several 
infestations of the larvae m that library 
and the attempts to destroy them. 

Acting on the advice of Dr. Tracy I. 
Storer, of the University of California 
Agricultural College, hydrocyanic acid gas 
and several other powerful fumigants were 
used but with indifferent success. It was 
then decided to resort to vacuum fumiga¬ 
tion. This would give perfect penetration 
into every crevice of books, of which large 
numbers could be fumigated simul¬ 
taneously. Also, this method would destroy 
the microscopic eggs of the beetle, as well 
as the larvae, by rupturing the thin mem¬ 
brane at one end of the egg and per¬ 
mitting entry of the poison gas. 


The problem of an ideal fumigant was 
solved when Dr Arnold O. Beckman, of the 
California Institute of Technology, dis¬ 
covered that ethylene oxide and carbon 
dioxide could be combined m a liquid that 
is neither inflammable nor explosive. This 
new fumigant is now being marketed un¬ 
der the trade name “Carboxide.” 

A fumigator five feet in diameter and 
ten feet long, sufficiently large to accom¬ 
modate five or six library trucks full of 
hooks, was then built. Since its construc¬ 
tion, the Huntington Library has, without 
the services of a tiained engineer or expert 
fumigator, satisfactorily fumigated num¬ 
bers of rare books as well as foreign ship¬ 
ments showing the least signs of infesta¬ 
tion. 


Alcohol as Auto Fuel 

HE use of pure alcohol is impractical 
m our present automobile engines, al¬ 
though special engines can be built to use 
it. However, mixtures of gasoline with 15 
to 25 percent of alcohol work very well m 
our present cars, with no change in car¬ 
bureter adjustments. 

Alcohol is about twice as effective as 
benzol for anti-knock purposes, and is safer 
than lead tetraethyl. It also has a cleaning 
effect, and motors which are run on fuels 
containing alcohol remain freer fiom car¬ 



bon deposits than motois urn on other 
fuels. The presence of alcohol impioves 
the volatility of gasoline, due to the forma¬ 
tion of azeotropic mixtures. Because of the 
higher latent heat of alcohol, the vapors 
entering the cylinder are cooler, and the 
charge taken into the cylinder is greater. 

The question of costs depends to a con¬ 
siderable extent on taxes and legal require¬ 
ments. The manufacture of absolute alcohol 
for the gasoline mixture is not difficult 
or expensive. The question of the relative 
costs of absolute alcohol and gasoline 
varies from place to place. For example, 
in Australia and South Africa, where there 
is almost no petroleum and where there 
is an abundance of vegetable materials to 
make alcohol, the alcohol is cheaper than 
the gasoline. In the United States, where 
there is unlimited petroleum and very ex¬ 
acting alcohol laws, the cost of gasoline 
will be far lower than that of alcohol. Ap¬ 
parently alcohol can hardly he considered 
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as a replacement for gasoline, but ratber 
an extender. Alcohol is not the only pos¬ 
sible replacement or extender for gasoline, 
but is one which has been carefully tested 
in actual commercial use and found satis¬ 
factory. Synthetic methyl alcohol may later 
be of use in a similar manner to that in 
which ethyl alcohol is now used.— A. E. B. 

Mental Hygiene in Schools 

F half the teachers in our schools, from 

kindergarten to college, were specially 
trained to recognize and give proper atten¬ 
tion to mental and personality defects 
among their pupils, literally thousands of 
children might be saved from the criminal 
and insane classes which together annually 
cost the nation five times more than the 
cost of running its schools. 

The practical ad\antages of increasing 
mental hygiene efforts in the schools are 
pointed out bv Professor Howard Y. Mc- 
Clusky in the University of Michigan 
School of Education Bulletin. Most people 
have only a faint notion of the magnitude 
of the problem of proper mental and social 
care and direction, he says. In 1930, half a 
million persons were social liabilities be¬ 
cause of mental disease, and as many more 
were in prisons and reformatories. During 
1931 it cost 207,896,479 dollars to maintain 
the nation’s insane asylums, while the crime 
bill was about 13,000,000,000 dollars on 
American Bar Association figures. 

We must face se\eral facts if any real 
attack is ever to be made on mental disease 
and crime, declares Professor McClusky. 
First, that the future criminal who will 
terrorize society is now in school, as are 
the potentially or actually mentally sick 
who will bring sorrow to friends and ex¬ 
pense to the nation. Second, that while some 
of these, through very bad heredity, are in¬ 
curable or incorrigible, 50 percent or more 
can be made useful citizens instead of bur¬ 
dens through correction of wrong mental 
twists arising from personal temperament 
or bad living conditions. Third, that the 
previous statement is not a scientist’s dream 
but proved in 80 to 90 percent of the cases 
where a genuine program of child mental 
hygiene and social-sense development has 
been tried. Fourth, society owes it to itself 
and to these young people to begin this pro¬ 
gram m kindergarten days, because the 
school system is the only organization which 


gets all children of all classes, and which 
can, with very moderate changes in teach¬ 
ing points of view and class adjustments, 
attack the problem at its root. 

Japan Bids for Chemical Trade 

AMERICAN chemical producers foresee 
ii Japan as an active competitor in world 
markets. Japanese chemical expansion has 
been rapid in the past few years, and the 
Japanese consumption of chemicals has 
been sharply curtailed. The yen, normally 
w r orth 50 cents, has depreciated a little 
more than half. 

During September, 1932, 560 tons of 
Japanese potassium sulfate for fertilizer 
purposes armed at Jacksonville, Florida. 
Late in August, on the Pacific Coast, 2714 
tons of super-phosphate and 67 tons of 
miscellaneous fertilizer material were re¬ 
ceived. In New York City late in September, 
Japanese producers offered bicarbonate, 
caustic, and acetic acid at low prices. From 
the Pacific Coast came similar reports, with 
confirmation of actual bicarbonate sales. 

Japanese alkali production has grown 
rapidly in the past three years and pro¬ 
jected plans, not yet wholly abandoned, 
call for almost a doubling of present ash 
and caustic outputs in 1933. Japan has 
bid boldly for complete independence in 
chemicals and recent developments indi¬ 
cate an intention of capturing the chemical 
markets in the Orient. For years these 
markets have been dominated by the 
British. 

The fertilizer industry particularly is 
aroused by the threat of a Japanese in¬ 
vasion of fertilizer materials. Small ship¬ 
ments of mixed fertilizers are reaching the 
Pacific Coast with frequent regularity. In 
addition, small shipments of ammonium 
sulfate (synthetic) have been reported.— 
A. E. B. 

Damage to Grain Fields by 
Wild Fowl Overrated 

AMAGE to winter grain by migratory 
wild fowl is often not so serious as 
supposed, says W. L. McAtee, of the United 
States Department of Agriculture. Each 
year in the early spring the Bureau of 
Biological Survey recei\es many reports 
telling of damage to grain fields by birds, 
chiefly ducks and geese. 





The clatter of iron horse-shoes and the rattle of wagon wheels and milk con¬ 
tainers has been eliminated in the case illustrated by the use of Jumbo tires 
on the wagon, rubber shoes on Dobbin, and rubber-insulated milk containers 




In the city’s 
Golden Horseshoe 
oj hotels 

Overlooking tlie trees and 
lagoons of CentralPark,kut 
close to tke city’s smartest 
skops, tkeatres and kotels* 

A. deligktfully different 
kotel wkere one may live 
luxuriously and yet mod¬ 
erately <—* for as little as 
$17 a week* 

Continental Breakfast 
served witk tke compli¬ 
ments of tke Lost. No 
charge* no tip, no delay. 

One may enjoy tke sun¬ 
tan roof, after dinner coffee 
on tke mezzanine-card 
rooms, litrary and weekly 
forums* Live in tke social 


center* 


BARBIZON- 

PIAZA 

HOTEL 

101 west 58tli street - central park south, 
new york 

ROOM, BATH and 
CONTINENTAL BREAKFAST 

from $17 weekly « . . from $3 daily 
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ATLANTIC CITY'S NEWEST 
CENTRALLY LOCATED-FIREPR0OF 


So-CAROLINA AVEr 
$4BeachfrontJiolel.. 
Just off the Walk,. . • 

The continued high standard 
o£ food, accommodations and 
service of this outstanding re¬ 
sort hotel is obtainable for 
your 1932 vacation at rates so 
low, that a visit for a week-end 
or a week will be even less than 
your regular living expenses 
Fresh and salt water baths 
Three ocean view sun decks 
. .Vita-glass solarium. Attrac¬ 
tive family and weekly rates. 

R. B. Ludy, M. D. 


^k-R£2T 


Counters 



INCORPORATED HaR7FQRD.ConH 



GEARS 

In Stock—Immediate Delivery 

Genre speed reducers sprockets thrust 
bearings flexible couplings pulleys etc A 
complete line is carried in our Chicago stock 
Can also quote on special gear£nf any kind 
Send us your blue prints and inquiries. 

Write for Catalog No. 20 
CHICAGO GEAR WORKS 
769-773 W. Jackson Blvd, CHICAGO, M. 



CHEMISTS 

1932 Bargain List covering 2000 
laboratory items and 100 chemi¬ 
cals 10c. Price of 288 p. catalog 
50c Glass Still as illustrated Cap 
of Flask 1 Quart, Complete $8 00 

LABORATORY MATERIALS CO 
637 East 71st Street, Chicago, III 


WHY NOT 


spend Spring. Sununen 
and Fall gathering but-’ 
terfhes. insects—pleasure or profit. I buy hundreds 
of kinds for collections. Some worth $1 to ST each. 
Simple outdoor work with my instructions, pictures 
price-list Send lOoents {notstamps) for my Illustrated 
Prospectus before sending butterflies 

Mr. Sinclair, Dealer in Insects 
Dept. 36, Box 1424, San Diego, Calif. 




ELECTRIC FUN!—Book telling how to 
do 200 stunts with 110 volts A.C. Price $1 

CUTTING SONS 23-K St, Campbell, Calif. 


TEN MILLION 

STORY 

PLOTS 


••all different —can be built with the aid 
of PLOT GENIE. Endorsed by editors 
and American Fiction Guild, widely used 
by successful authors and Motion Picture 
Studios. Equally valuable to professional 
or new writer. Booklet free 
GAGNON CO. 

793A Union Ins.Bldg., LosIAngeles 


5 Sections, Brass 
abound 10-mile 

jRange. Study 
, , - 1 Moon, Stars, and 

* objects with 1 this Powerful 8-x Instrument 
L Eye Piece for viewing Sun included FREE. 
* Microscope. "Gi^anteed. Big 
I HTfRi c. lSe extra. 


Big3ft.Telescope| 


; Value! 


j if* V* 1 

BENNER a GBMFAMY, T-46, tkehtom, w. j. , 


Then the soil is moderately firm, Mr. 
McAtee explains, wild fowl m most eases 
merely nip the grain plants and leave 
the roots in place—a process well known 
to result m stooling and the production 
of a larger number of stalks. The crop, 
therefore, is likely to be improved rather 
than injured. In many localities Biological 
Survey representatives found that the actu¬ 
al production of fields fed over by wild 
fowl had not been reduced. 

In some places where complaints of dam¬ 
age by wild fowl had been made, investiga¬ 
tors found cattle or sheep grazing in the 
fields If feeding in winter gram fields by 
these animals can be tolerated, says Mr. 
McAtee, it would seem that farmers should 
not protest against the less destructive 
wild fowl. 

When the soil is very soft, however, as 
it is when thawing, the birds sometimes 
do considerable damage by pulling out 
some of the grain and spoiling more by 
trampling. Under these conditions, says 
Mr. McAtee, farmers often patrol their 
fields. 

Where birds visit the fields at night 
farmers have resorted to many unusual 
methods to drive them away. Field workers 
of the Biological Survey report that some 
farmers have gone so far as to use fire¬ 
works to scare them away. A farmer in 
Arkansas improvised a revolving search¬ 
light which he mounted on a platform in 
the center of his grain field. This method 
gave satisfactory results. 


A Watch-Dog on the Machine 

NEW recording instrument called the 
Chronolog which is adapted for use on 
practically any kind of factory machine and 
when so used is an effective watch-dog on 
running and idle time and production, has 
recently been put on the market by The 
National Acme Company. Time study and 
rate setting work in shops, and more effi¬ 
cient general control of production is pos¬ 
sible because of the accurate information 
supplied by the Chronolog. 

This instrument gives a continual printed 
lecord of the productive minutes, the idle 


case is a dial, similar to that used on mod 
ern telephones, by means of which the 
operator may mark into the record a code 
symbol which shows why the machine was 
shut down, whether it he for tool grinding, 
inspection, repair, personal, or other rea¬ 
son 


Leather Waste as Chicken Feed 

HE leather industry has for manv 
years furnished the glue manufacturers 
with millions of pounds of raw material 
each year, and from this certain technical 
gelatins and animal glue have been 
processed. 

With conditions as they are at present, 
due to the economic situation, the glue 
manufacturers are affected like all other 
industries. The glue industry has further 
met with reduced demands during the past 
year or so, due to the trend in furniture— 
steel or other metal furniture supplanting 
wood furniture to an appreciable degree 
Radio cabinets, which formerly were of 
some size and thus used much glue in their 
assembly have been replaced to a great 
extent by smaller cabinets Automobile 
bodies formerly with wood frames using 
glue are now made largely of metal. With 
all these conditions there was no demand 
for the raw material from which to manu¬ 
facture animal glue. 

W T hen it became apparent that huge 
quantities of this raw material were ac¬ 
cumulating all over the United States, the 
Department of Leather Research of the Uni¬ 
versity of Cincinnati undertook the problem 
of finding ways and means of utilizing this 
material. Many research problems were 
started and the one which to date has 
given most promise is the processing of 
this raw stock into a protein concentrate 
food material. This they have been able 
to do in a manner which appears to he 
economically sound, says Professor Fred 
O’Flaherty, Director of the Research Labo¬ 
ratory. 

The process involved is simple. By the 
fine subdivision of the material and an in¬ 
timate heating, the moisture is reduced to 
a low percentage. Simultaneously, the 




More efficient general control 
of factory production is pos¬ 
sible with the device shown at 
the right and described below 



minutes, and the pieces produced. This is 
supplemented by a detailed report showing 
when the machine shut down, for how long, 
and why. Additional reports, called Chrono- 
cards, can be printed for other departments 
interested, such as the paymaster, or the 
production or time-study departments. 

The Chronolog is in a case about 12 
inches in its greatest dimension, and may 
be attached to the machine at some point 
where it does not interfere with regular 
production. As shown in the accompanying 
illustration, indicators behind a window 
show the operator at all times the ac¬ 
cumulated idle minutes, productive minutes, 
and the count of pieces. On the front of the 


grease content is lowered and the heat used 
partially cooks the material. After the 
moisture and grease content have been re¬ 
duced, this material is ground, and is then 
ready for use as a protein concentrate in 
conjunction with grain rations for chickens 
and hogs. 

This food, when fed under circum¬ 
stances and in a manner recommended for 
chickens by leading poultry men, was found 
in tests to be equal or slightly superior to 
standard meat scrap. In quantities five 
times in excess of the amount of protein 
concentrate generally recommended, it ex¬ 
erted no harmful effects. 

This special food is comparable in many 
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ways to meat scrap and tankage, and the 
usual standard on this material is its pro¬ 
tein content. Meat scrap is usually sold on 
a 50 percent protein basis. The new food 
should compete with these materials, for 
its protein content has been found to be 
from 60 to 67 percent 

Preventing Spoiling of Cheese 
Spreads 

C HEESE spreads for sandwiches are be¬ 
coming more popular all the time, 
but manufacturers have not been able to 
give them good keeping qualities. The 
chemical environment is too close to neu¬ 
trality to prevent spoilage. Templeton and 
Sommer, writing in the Journal of Dairy 
Science , show how increasing the acidity 
by adding citric acid to Cheddar cheese 
spread did not change its flavor but doubled 
and tripled its keepabflity—a very prac¬ 
tical example of the application of princi¬ 
ples of bacterial physiology— A. E. B . 


Blind Can Read by Ear 

B RAILLE, the system of writing by 
which the blind can read with the 
fingers, has long been known and is in 
wide use, but a new invention promises 
to outdo Braille in speed and ease of 
reading for blind people. This is the Opto¬ 
phone, a device small enough to rest upon 
the library table, with which ordinary 



print is translated into musical tones. The 
inventor of this instrument is Dr. E. C. 
Fournier d’Albe, of France. 

The page of a printed book is placed 
face downward in the machine and the 
machine started. The blind person, who 
has already studied the relative tones and 
tone values, adjusts telephone receivers to 
his ears and listens to the chord that is 
sounding. These notes are produced by 
the use of a small metal disk containing 
six concentric circles of holes situated 
above a small lamp within the instrument. 
The object of this disk is to break up 
into six luminous spots a narrow shaft of 
light coming from the lamp. A small elec¬ 
tric motor revolves the disk rapidly so 
that each of the six spots of light is broken 
up rapidly. By an appropriate arrange¬ 
ment of the number of holes in each circle, 
the number of flashes per second corre¬ 
sponds to the vibration numbers of given 
musical notes so that when the flashing 
spots act upon a selenium cell which is 
in the electrical circuit, the result is to 
cause electrical pulsations to be sent 
through to the telephone receivers. These 
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pulsations correspond to the vibration num¬ 
bers of given notes so that these notes are 
then heard in the receivers. 

The fundamental principle of the device 
is that the light reflected from the white 
portion of the page to the selemum cell 
is of an unvarying quality but as soon as 
each spot of light is reflected from the 
black body of any part of a type letter the 
decrease m the reflected light causes the 
pulsation in the selenium. Thus as the six 
concentric rows of holes pass over an 
individual letter the change in the reflected 
light of the six spots as a unit gives a 
particular musical note. 

The manufacture of this instrument has 
been undertaken by Barr and Stroud, Ltd 
of Glasgow and it is now rapidly coming into 
use. The accompanying photograph shows 
an English girl. Miss Marv Jamison, wiio 



Above: A demonstration of the 
Optophone with which the blind 
can read by ear. Left: The pierced 
disk which "scans” the printed page 

has recently written an interesting article 
on the Optophone m the publication And 
There W'as Light of the American Braille 
Press, Inc. In her discussion she explains 
that it did not take her long to master 
the new technique necessary with this ma 
chine and she has already read a number of 
books m ordinary print. 

Concrete Hardened by 
“Electrocution 9 * 

<C T7' LECTROCUTED” concrete hardens 
i 1 much more rapidly than the ordi¬ 
nary kind, according to the claims of two 
Swedish inventors, A. Brund and H. Bohlin 
of Harnosand, Sweden, who have taken 
out a patent covering a method of ac¬ 
celerating the hardening of concrete cast¬ 
ings by means of direct electric heating. 
The mortar is cast in ordinary molds or 
lathings which, however, must he pro¬ 
vided with electrode plates. Steel reinforce¬ 
ment may be used as one electrode. Alter¬ 
nating current is applied through the mass. 
By proper regulation of the current density 
with regard to the temperature and the 
electric resistance of the mass, it is pos¬ 
sible to control the hardening process 
exactly. 

The resistance of the mass increases dur¬ 
ing the hardening, and consequently the 
value of the electric resistance at any 
definite point of time will indicate the 
stage of the hardening process. The in¬ 
crease of the resistance will also contribute 



TALLY 


From the Early Method of Counting 

Tally goes back to the time when things were 
commonly counted by cutting notches m a stick 
of wood. The word was borrowed m Middle Eng¬ 
lish as taiUe, from Old French taille “a cut¬ 
ting,” and also ‘‘a tally,” connected with French 
tailler “to cut.” It was formerly customary for 
traders to have two sticks and to mark with a 
notch on each the number or quantity of goods 
delivered, the seller keeping one stick and the 
purchaser the other. When such records came 
to be kept on paper, the same word was used 
for them; and it now means almost any kind of 
count or score. There are thousands of such 
stories about the origins of English woids in 

The 66 Supreme Authority" 

WEBSTER'S NEW 
INTERNATIONAL 
DICTIONARY 

In its 2,7oo pages there are 4 S 2 ,ooo 
entries, including thousands of 
NEW WORDS, 12,000 bio¬ 
graphical entries, 32,oo© 
geographical subjects, 100 
valuable tables, over 6,000 
illustrations. Its encyclo¬ 
pedic information makes 
it a general question- 
answerer on all subjects. 
See It at Your Book¬ 
store. Remember. A 
-Webster ap- 
on the cover of 
every dictionary for 
which G & C Mer- 
nam Company is edi¬ 
torially responsible 

Mail Coupon for Free Booklet of Word Stories. 

cTmERRIAMCoT Springfield, Mass. * 

I Please send me your free booklet “Interesting Origins f 
of Fnghsh Words” and full information about Webster’s 
| New International Dictionary (Sei Amer 2-33) J 

| Name_1 

Street and Number____ 

I City-State- 1 

. Copyright 1933 by G & C. Mernam Company 



WE SOLICIT 

Inquiries from firms or individuals inter¬ 
ested in purchasing the PATENT 
RIGHTS to a new article which is now 
being sold in quantities in both United 
States and Canada. Any machine shop 
could handle the production. Address 
Box 216, Scientific American, 24 W. 40th St, N.Y.C. 


STANDARDGARDENTRACTOR 

w r'lMV 


A Powerful Tractorfor Small Farms, 
SeCdSli Gardeners, Florists, Nurseries, 

Cultivates ^ rmt Growers and Poultrymen. 
MowsHay\ LOWER PRICES 

ymj f Walk or Ride-High Clearance j 

'Free Catalog-Does Belt Work \ 

STANDARD ENGINE COMPANY ’ _ _ 

Minneapolis, Minn. Philadelphia, Pa. New York, N. Y. 
3223 Como Ave. 2455 Chestnut St. 163 Cedar St. 



100 Paths To a Living 

A book for men and women to whom the depression 
brings challenge to start again, to win along new 
lines Edward Mott Woolley tells HOW 100 real 
men and women found ways for— 

Getting Jobs Changing occupations 

Beating age limit Finding independence 

Starting small business on scant capital or none 
Trading ability for partnership 
$1 postpaid 105 pages Standard size and binding. 
Also WRITING FOR REAL MONEY, his, book on 
free lance advertising and extra money $1 postpaid. 


EDWARD MOTT WOOLLEY ASSOCIATES 
PUBLISHERS 

Passaic Park New Jersey 
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Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

72 Branches located in 
Greater New York 
Established 1853 

High Power Magazine Rifles 

Era g full length rifles, cal 30/40 $12 48 each 
Russian rifles, altered to cal 30/06 $13 95 each 
Springfield rifles. Mod. 1903, cal 30/06 $16 50 
each Illustrated catalog, 1933, 364 pages, guns, 
pistols, swords, uniforms, etc, mailed for 50 
cents in stamps Special circular for 3c stamp 
Established 1863 

Francis Bannerman Sons, 501 B’way, »N. Y. City 


) Same Quality String $1 65 

J As in Expensive Racquets Outfit Complete with A 
' String, Tools and Directions 

Easy to refltnna racquets—better than new Saves real mmcy 
Send for this professional outfit today Good profits made re* 
stringing other players racquets 37 ft string Colors Purple, 

1 Green, Ked or White with length of contrasting color tn silk cord 

2 trim awls illustrated easy directions Money back guarantee 

MAKE gg Send check or Money Order SI G5 which 
MONEY 1 intludes Postage and Ins Sent COD 
TOO® if desired 

Pro Tennis String Co , Dept. A, Harmon, N Y. 


INDIAN RELICS—DEN CURIOS 

Prehistoric Stone Relics, Mod¬ 
ern Indian Beadwork and 
Trappings, Navajo Rugs, An¬ 
tique F irearms, Weapons, Min¬ 
erals, Fossils, Coins. Lists 10c. 

N. E. CARTER Elkhom, Wisconsin 


KINKADE GARDEN TRACTOR 

and Power Lawnmower 
A Practical, Proven Power Cultivator for /*=, 

Gardeners, Suburbanites, Truckers, Ju f dTj&r 
Flonsts, Nurserymen, Fruit Growers 

•Reduced Prices - Easy Terms Fr e e 

American Farm Machine Co- 
1057 33rd. Av. SE, Minneapolis, Mum ^ 3 =^ * 


MAKE ARTIFICIAL MARBLE 

Colorful glossy tiles, no polishing, rather uncanny 
Novelties, tabletops, bookends, floors, whetstones 
Hard, inexpensive, fireproof, enamels wood Secret 
cement methods. Amazing samples 3c. 

JOHN K. PAYN 

945 Grande Vista Drive Los Angeles, Calif. 


Make money taking pictures Photo¬ 
graphs m big demand Commercial 
Photography also pays big money 
Learn quickly at home m spare time 
No experience necessary Write today 
for new free book. Opportunities %n 
Modern Photography American 
School of Photography, Dept. 2282 
3603. Michigan Ave., Chicago, 




WS. 


GET INTO THE TOY BUSINESS 
AS OUR MANUFACTURER 

fJH Earn Money casting our new hollow 
*kToy Soldiers, Indians, 5 and 10c 
I § 1 Automobiles, Ashtrays, etc , for a 
I L£tl Arm of many years standing NO 
"JKj| EXPERIENCE required as we fur* 
^s5r“ nish full instructions with moulds 
C V|i and buy finished goods A rare op- 
1 ujl portunlty for these times, so if you 
\ If mean strictly business write at once 
' * for full details as 1933 Wholesale 
Season Is Now Starting. 

METAL CAST PRODUCTS CO., Dept. S 
1696 Boston Road New York 


to such a distiibution of the electric cur¬ 
rent that the reaction at any moment will 
have reached about the same stage at all 
points throughout the mass. After only a 
few hours’ treatment, the concrete 'will 
have reached a crushing strength of 50 
to 70 percent of the normal 28-day strength 
attained by the same material under ordi¬ 
nary hardening conditions— A. E B . 

Erosion Cuts Acre Yields 

I OWER crop yields per acre with result- 
J ing higher production costs are among 
the chief dangers of land erosion, says the 
United States Department of Agriculture. 

Despite the fact that this country is let¬ 
ting its soil waste away faster than any 
other nation, there is little threat of an 
immediate land shortage. There is danger, 
however, in land reaching the point where 
farmers can not gam a respectable living 
from it, the department says. 

In the face of improved methods and 
machinery, improved varieties, and in¬ 
creased use of fertilizers, average yields of 
some crops have dropped. The average yield 
of cotton for the 10-year period 1871-1880 
was 186 4 pounds per acre, compared with 
152.9 pounds for the period 1921-1930, a 
reduction that can not be charged entirely 
to insects or to use of marginal land. The 
average yield of corn for the 10-year period 
1871-1880 was 27.04 bushels per acre, while 
from 1921 to 1930 the yield was 26.13 
bushels per acre. That the yield of corn 
has declined in spite of all the improve¬ 
ment m growing the crop must have some 
relation to eroded land, since the crop lias 
not spread out extensively into dry regions 
and has not been devastated by insects or 
disease. 

Erosion is being checked in many parts 
of the United States through terracing, 
sodding, and similar practices. Work of the 
United States Department of Agriculture 
proves that excessive erosion can be con¬ 
trolled. 

Chevrolet’s Starterator and 
New Engine Suspension 

ECENTLY Chevrolet presented its 1933 
cars at dealers’ showrooms through¬ 
out the nation. 

Longer wheelbase, new “aer-stream” 
styling, more power and speed coupled with 
greater economy, larger and lower Fisher 
bodies with new Fisher “no-draft” ventila¬ 
tion, shatterproof glass in windshield and 
ventilators, cushion-balanced motor mount¬ 


ing, improved free wheeling plus syncro- 
mesh transmission with silent second gear, 
and a “starterator” for simplified starting 
are all listed as new standard features. 

The starting button has been eliminated, 
and a “starterator” added. This is a unique 
device by means of which the motor starter 
is engaged simply by depressing the ac¬ 
celerator pedal. It is provided with an 
automatic cut-out, so that with the motor 
operating, the pedal performs only as an 
accelerator. The motor may be re-started 
without removing the foot from the ac- 



In a new car the starter button and 
accelerator pedal are combined. 
The starter switch is automatically 
disengaged when engine starts 

celerator, the hands from the steering 
wheel, or the eyes from the road ahead. 

Outstanding among the new features is 
the “cushion-balanced” motor mounting, 
or “sta-namic balancer,” as engineers desig¬ 
nate it, since the new mounting is said to 
dampen out all vibrations set up by both 
static and dynamic residual forces. 

The engine rests entirely on a new sub 
frame, with four points of support, and 
the whole of its weight is carried on two 
lateral supports, so located that the motor 
is balanced on its center of gravity. This 
method anchors the engine to the frame 
at its point of minimum movement, as 
against the practice of attaching it at front 
and rear. 

On the new Chevrolet, each lateral sup¬ 
port consists of a rubber “biscuit,” or a 
layer of rubber sandwiched between two 
flat metal surfaces, one surface attached to 
the motor and the other to the frame. 
Through the rubber, the engine is securely 
bolted to the frame and the rubber dampens 
out even the small amount of vibration 




A new motor-car engine suspension which is claimed to eliminate all vibration 
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WHICH CONTROLS YOU? 

Science says that the chemical elements compos¬ 
ing a man’s body may be bought Cor sixty cents at 
& pharmacy shop. -But the real part of you is the 
infinite, creative {lower within—it makes YOU a 
living, vital being. . 

By the proper use of this creative, sleeping force 
within you, you can DOMINATE YOUR UFE 
and MASTER THE CONDITIONS WHICH 
SURROUND YOU* The Rosicrucians have shown 
thousands of thinking men and women how to use 
this infinite power. Learn to direct the inner 
processes of your mind. 

This Free Rook Explains 

The Roscicrucians will send the SINCERE 
SEEKER a free copy of the new book, “The 
Wisdom of the Sages,’* which tells how you may 
become a student of these age-old truths. Address 
a letter (not a postcard of curiosity) to: 

Scribe W. Y. A. 

ROSKRIKIAN BROTHERHOOD 
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that occurs at points of attachment. Front 
and rear supports carry no engine weight, 
and function mainly as stabilizers of static 
movement, or engine “pitch.” 

Concentrated Vitamins 

r you don’t like spinach you can now 
get your vitamins without bothering to 
eat the greens, for vitamin A is being pro¬ 
duced commercially m concentrated form 
by S. M. A. Corp., Cleveland, which an¬ 
nounces that the 'vitamin is available at a 
reasonable price. It is offered in three 
forms, as crystalline carotene sealed in 
■vacuum to pre\ent oxidization, as a solution 
of carotene in oil for therapeutic purposes, 
and as a combination of carotene and cod- 
hver oil. Any one of the three forms is to 
he used under medical supervision. 

Carotene occurs m nature with xantho- 
phyll and chlorophyll in alfalfa, spinach, 
leaf lettuce, and similar plants, and it is 
believed to be the principal pigment in 
such plants as squash, pumpkin, carrots, 
and sweet potatoes. The usual laboratory 
methods of preparation involve extraction 
of carotene with a fat solvent such as 
chloroform or petroleum ether and evap¬ 
oration of the solution to the point of 
carotene crystallization. Throughout the 
process, it is necessary to work in the 
presence of non-oxidizing atmospheres, 
since the minute concentration makes it 
imperative to check losses in manufacture. 
—A E.B 


Will it Come Back? 

W HAT has become of the electric 
launches we all remember—if we are 
more than 40 years old—and where have 
all the electric motor cars gone? "Will 
either of these ever come hack? 

From the electric launch we jumped 
rather precipitately to the outboard gaso¬ 
line motor and from it derived speeds 
w T hich no practical electric drive can ever 
hope to attain. Speed, however, is not 
everything, and Charles P. Grimes of 
Syracuse, New York, believes there is 
room, even in 1933, for an electric drive for 


small boats under some special conditions. 

By mounting a propeller at the end of 
an oar (which then serves both as support 
and partly as rudder) and attaching to the 
inboard end of the same oar, a storage- 
battery-driven electric motor, Mr. Grimes 
derives a kind of service for fishing and 
other special purposes w T hich he asserts 
explosion engines cannot give: smooth 
quietness, for example. It is possible to 
restrain an explosion motor sufficiently to 
permit trolling but, Mr. Grimes contends, 
few r will assert that such a rig can pos¬ 
sibly give the even, quiet, velvet control- 
ability of an electric motor. He has 
experimented with various units and finds 
best a 38-pound rig connected to a 57- 
pound storage battery This permits peace¬ 
ful trolling for 16 hours without recharging 
and does not send noisy advance w'ord to 
the fish that trouble is coming. It is ab¬ 
solutely silent and has other advantages. 
A 67-pound battery will troll 45 miles or 
“row” 20 miles on a single charge. 

Whether there is a place for a return 
to the electric boat, either in fishing, for 
boat liveries, or m other situations which 
may not at first be considered, is a ques¬ 
tion w'e shall leave to Mr. Grimes and to 
our readers. 

Chemical 'Towns 

T HE current issue of the United States 
Postal Guide reveals the following post- 
offices bearing chemical names, as compiled 
by W. E. Rice, Jr., in Industrial and Engi¬ 
neering Chemistry : Antimony, Utah; Cal¬ 
cium, N. Y. and Pa.; Carbon, Ind., Iowa, 
Okla, Tex., and W. Va., Cobalt, Conn.; 
Gold, Pa.; Iron, Mm; Krypton, Ky.; 
Lead, S. Dak , Lithium, Mo., Mercury, 
Tex ; Neon, Ky.; Radium, Colo., Kans., 
Minn., and Va.; Silver, Ark. and Tex.; 
Sulphur, Ind., Ky., La., Nev., Okla, and 
S. Dak.; Tungsten, Colo.; Vanadium, Colo, 
and N. Mex.; Zinc, Ark., Bromide, Okla.; 
Chloride, Ariz., Mo., and N. Mex.; Bauxite, 
Ark.; Hydrate, Colo.; Lime, Colo, and 
Ore.; Nitro, W. Va.; Ozone, Ark. and 
Tenn.; Potash, La.; Soda, Tex.; Silica, 
Kans. and W. Va.; Telluride, Colo. 


Men Past 40! 

MAKE THIS 
AMAZING TEST 

An Ohio scientist’s latest book now tells 
vital facts that may explain many mysterious 
and often frightening symptoms, which appear 
in man} men past 40 In millions of cases, 
doctors say, the vital prostate gland (found 
only in men) starts to degenerate m the years 
between 40 and 50. This gland is not even 
knowm to many laymen—but its symptoms 
are easily recognized When ‘hypertrophy” of 
this gland sets in, the victim’s first warning 
is usually a need to get up several times a 
night. Often he complains of other ‘‘bladder” 
symptoms, sometimes of aching back and legs, 
pains in the feet, or of unexplained “blues” 
and lack of ambition and strength If neg¬ 
lected, this condition may reach the stage 
where dangerous gland surgery is necessary. 

This book, called “Why Many Men Are Old At 
**0” not only explains about this common gland 
condition but tells how thousands of men have 
banished these symptoms through a simple, drug¬ 
less treatment, used a few minutes each day right 
at home No medicines—diets—massage—violet 
rays This “Thermalaid” method uses the same 
principle so widely advocated by leading doctors 
Tested by over 100,000 men 

Write now for your copy of this book, and also 
get details of generous Test Offer Find out why 
thousands^ say “I felt ten years younger m a 
week'” No obligation—but write quick if you 
want to be sure of getting your copy 

Address W J Kirk, President, 9662 Morris 
Ave, Steubenville, Ohio, Western Address, Dept 
96-S, 500 Wm. Fox Bldg, Los Angeles, Calif 

^TRIfiONOCRAPH 

■\\ is a quick Calculator and complete Tngono- 
v \r\ metric Function Table Shows all functions 
, \ \\V m one operation to 3-4 places at a glance 
v VV\ Solves Right and Oblique Triangles, 

‘ \\ Multiplications, Divisions, Proportions, 

; s , h ; \V Stress and other problems in Mechan- 
' \ , ics Trigonometry made clear for the 

41 1 < \\ student Potent time saver for Xn- 

1 S LA structors and Checkers Size 9 
\Y>'V\ mch Durable Cardboard 50c 
' , , \ v Non-uarping Pyralin $100 

1% - - ' 1 1 ^ Postpaid 

r J S ROMAY 

____Box 254 Cleveland, Ohio 
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An "electric oar.” Will it revive interest in electric drive for boats? 
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Just & reminder—The Rosicrucian 
Brotherhood is NON-RELIGIOUS 












COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDD Y 

Member of the New York Bar 


Protection of Industrial Designs* 

By T. HART ANDERSON 

New York Bar 


T O devise and secure the enactment of 
a law to protect industrial designs at 
the time that articles embodying such de¬ 
signs are offered for sale to the public is 
a problem that must be solved. The pro¬ 
tection should be based on originality and 
novelty alone and not, as at present, under 
the Design Patent Law, on novelty plus 
invention. The Design Patent Law has 
been found ineffective mainly because of 
the delay between the filing of the ap¬ 
plication and the issuing of the patent, 
during which period the design may be 
copied by others with impunity. This de¬ 
lay is due to the requirement that the 
Commissioner of Patents shall make an 
investigation to determine the novelty of 
the design. He must also determine whether 
the design for which a patent is sought 
constitutes an invention. "We must do away 
with this requirement of a novelty search 
prior to granting protection and also elimi¬ 
nate the question of invention. 

While the grant of copyright protection 
should not be delayed by the necessity of 
determining novelty beforehand yet, the 
validity of any registration must in all 
fairness rest on originality and novelty in 
the registered design, and while affording 
effective protection to the originator of a 
new design the law must relieve an alleged 
infringer from all liability where it sub¬ 
sequently appears that the design was not 
new and original with the registrant. 

The Commissioner of Patents is reported 
to have endorsed at the hearing befoie the 
House Committee on Patents, a copyright 
law affording quick protection for the silk 
manufacturers and the textile industry for 
what he refers to as “flat designs,” but not 
for contour or mechanical designs. Ap¬ 
parently, Mr. Robertson believes in starting 
with a law for the copyright protection of 
flat designs in the textile ait only. He says: 
“Copyright of a design is an opportunity 
for quick registration, which will give the 
silk manufacturers and the textile manu¬ 
facturers the relief they need, and that 
appeals to me very strongly.” He further 
suggested that Congress could require the 
C°pyHght Office to make a novelty search 
prior to registration, just as the Patent 
Office is now doing, and which is largely 
to blame for the delay in securing patent 
protection. 

With regard to the Commissioner’s sug¬ 
gestion that a novelty search prior to regis¬ 
tration might be made by the Copyright 
Office, Mr. Brown, the Registrar of Copy¬ 
rights,^ at the hearing before the House 
Committee on Patents, pointed out that 
while i t was the intention of the Registrar 

♦Extracted from a paper read before the Na¬ 
tional Ahifaj&ee \ of Art and Industry. , 1 


to try to make such a search, yet, that that 
procedure merely transfers the difficulty 
from one office to another rather than 
cuimg the difficulty. Obviously, the Regis¬ 
trar is right. A search in the Copyright 
Office will mean the same delay as a search 
m the Patent Office. No such search should 
he required. 

My own belief is that no Bill limited 
to any particular classes of industrial de¬ 
signs should receive our endorsement; that 
no Bill which does not afford copyright 
protection for all industrial designs, and 
which does not repeal the Design Patent 
Law will be effective; that we should not 
advocate a law simply because the textile 
industry desires it, or disapprove such a 
law because the bottle manufacturers, per¬ 
haps, do not desire it. 

We should not propose a law which will 
provide for both copyright and patent pro¬ 
tection, the latter to be nullified m the 
event of certain contingencies arising under 
the copyright registration. We should pre¬ 
sent a Bill affording copyright protection 
for all designs by mere registration as 
under the present Copyright Law, under 
which registration could be effected with¬ 
out a preliminary determination of the 
novelty of the design, and which would 
simply lequire the applicant to swear in 
his application that he believes the design 
to be original or new with him, and winch 
will also provide that in the absence of 
novelty such a registration shall be held to 
be invalid. It should protect innocent in¬ 
fringers who sell an article embodying the 
design, without notice that the same has 
been copyrighted, and that the design had 
been embodied therein or applied thereto 
without the consent of the copyright owner, 
following a similar provision which is now 
found in the Design Patent Law. 

It should further provide that in any liti¬ 
gation seeking to enforce the right secured 
by copyright registration, the prevailing 
party shall recover from the other party 
not only the taxable costs of the suit but 
shall also be reimbursed for the expense 
incurred in such a suit, including a reason¬ 
able attorney’s fee. This provision for an 
attorney’s fee to the prevailing party is a 
part of the present law of copyrights, and 
a similar provision is found in the so called 
Sherman Law. Under such a law the cer¬ 
tificate of registration should be prima facie 
evidence in the courts, but suit thereon 
would be instituted at the peril of the 
owner and with full knowledge that should 
the registration he held invalid because of 
lack of novelty he will he required to make 
good the expense to which the defendant 
has been put. The creators of industrial 
designs need such a law and I feel con¬ 


fident that one favorable to both the regis¬ 
trant and the public can be secured. 


Furnace Patent Valid and 
Infringed 

T HE Supreme Court of the United States 
recently denied the petition in the case 
of Rust Engineering Co. v. Chapman-Stein 
Co., for review of a lower Federal court 
decision which upheld respondent’s suit 
for alleged infringement of Stein Reissue 
Patent No. 16826, for a recuperative 
furnace. 

The alleged infringing device is a pre¬ 
heater or heat exchanger of “regenerator” 
reversing type, hut which by reason of 
improvements since the Stein original pat¬ 
ent provides continuous air flow. 

The district court held the patent is 
valid and had been infringed. This de¬ 
cision was affirmed by the Circuit Court 
of Appeals for the Third Circuit. 


Registration of Corset Trade¬ 
mark Refused 


I N ex parte the H. & W. Company (Inc.), 
First Assistant Commissioner Kinnan 
held that the company is not entitled to 
register, under the Act of 1905, the notation 
“Sta-Down” as a trademark for corsets, 
girdles, and so on. 

The ground of the decision is that the 
mark is descriptive of the goods and there¬ 
fore not registrable. 

In his decision, after noting that ap¬ 
plicant had obtained, under the 1920 Act, 
registration of the same mark for bras¬ 
sieres and that, his attention being called 
to that fact by the examiner of trademarks, 
he cancelled that class of articles from the 
list of goods for which registration under 
the 1905 Act is sought, and noting the 
suggestion of the examiner that the goods 
in the present application are so closely 
akin to brassieres that estoppel likewise 
applies, the First Assistant Commissioner 
said' 

“However all this may he, the notation 
is merely a slight misspelling, as to the 
first part, of the words ‘stay down’ and 
would be interpreted by purchasers to he 
merely descriptive of the character or qual¬ 
ity of the goods in that they would stay in 
place or stay down during the bodily move¬ 
ments of the wearers.” 


The New British Patents Act 


T HE British Patents and Designs Act, 
1932, which came into force on Novem¬ 
ber 1st, effects certain changes in the law 
relating to inventions and industrial de¬ 
signs. The alterations are numerous, and it 
is not possible to deal with all of them 
here; hut it is proposed to consider only 
those likely to be of interest to our readers 
who are inventors, or prospective ones. 
The period of provisional protection un- 
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der the new Act is extended by three 
months, so that the Complete Specification 
may now be left at any time within 12 
months from the date of the application. 

This period is the same as that allowed 
m which to fill applications abroad under 
the International and Inter-Colonial Ar¬ 
rangements, so that if the Complete Speci¬ 
fication is not left until the end of the 
period allowed, and if foreign patents are 
contemplated, then the foreign applications 
will have to be despatched before the Com¬ 
plete Specification is on the file m this 
country. Further, unless the Complete Spec¬ 
ification following the Provisional Appli¬ 
cation is left well before the expiration of 
the 12 months, the search on novelty made 
by the Patent Office, the result of which 
•very often influences the applicant’s deci¬ 
sion with regard to foreign patents, will 
not be available. 

An applicant may now request the Comp¬ 
troller to treat a Complete Specification 
filed with the application as though it were 
a provisional one, or may ask that an ap¬ 
plication for a patent be post-dated, an> 
time before acceptance, for a period not 
exceeding six months. 

A very important change concerns the 
search made by Patent Office officials to 
determine to some degree whether an in¬ 
vention sought to be patented is novel. 
Formerly, the official search was directed 
to the investigation of previous British 
Patent Specifications filed on applications 
for patents during the past 50 years. Under 
the new Act the search may be extended 
to Foreign Specifications and other docu¬ 
ments. This procedure brings the English 
practice more into line with that pre\ ail¬ 
ing m Germany and the United States of 
America. 

The time for obtaining acceptance of the 
Complete Specification has been extended 
to 18 months from the application date. The 
Government fees on filing a Complete Spec¬ 
ification have also been increased. 

The time in which a patent must be 
sealed has been extended from 18 months 
to 21 months, so that under the new Act 
the maximum time within which the Patent 
must be sealed, including extensions of 
time which are obtainable, is 28 months. 

Further, this period may he extended by 
such an amount as appears to the Comp¬ 
troller to be necessary, if it is proved that 
hardship would arise m connection with a 
patent application outside the United King¬ 
dom. 

Many new grounds upon which appli¬ 
cation may be made by petition to the 
Court for revocation of a patent have been 
added. Formerly, if in an action for in¬ 
fringement of a patent it was found that 
some claims of the specification were valid 
and that others were invalid, the Court 
was directed to grant relief in respect of 
the valid claims without regard to the in¬ 
valid ones. By the new Act the patentee 
has to furnish proof that invalid claims 
were framed in good faith and with reason¬ 
able skill and knowledge if he wishes the 
Court to grant relief in respect of valid 
claims without regard to invalid ones. If 
the patentee does not furnish such proof 
the Court will not grant any relief by 
way of damages or costs, but may grant 
other relief such as an injunction in respect 
of any valid claim which is infringed. 

During the past, patents have been 
granted for so-called perpetual-motion ma¬ 


chines and such like contrivances which 
obviously would not work. The new Act 
deals with this matter, and empowers the 
Comptroller to refuse to grant a patent 
upon what he regards as a fmolous appli¬ 
cation. This is a wise alteration because, 
unfortunately, ill-informed inventors and 
purchasers have sometimes wasted money 
on patents of this kind 
Amongst other changes made, the follow- 
mg may be mentioned tightening up of 
the law m cases of groundless threats of 


|LTR. LIDDY will be pleased to 
answer the inquiries of our 
readers who may desire informa¬ 
tion relative to the various sub¬ 
jects reported in his department. 

—The Editor. 


legal proceedings, provision for the grant¬ 
ing of a patent to the assignee of the ap¬ 
plicant, the hearing of appeals from the 
Comptroller’s decision by an Appeal Tri¬ 
bunal and amendments m the law dealing 
with British Applications which are based 
on applications filed in other countries. 

In general, the new Act applies to ap¬ 
plications filed before, as well as after, the 
passing of the Act.— Bertram T. King, in 
English Mechanics. 


Trademarks Protect the Buyer 

ODAY as never before m the history 
of American shopping is a “trusted 
trade name or mark so necessary in iden¬ 
tifying dependable goods,” according to 
Ernest Elmo Calkins, New York adver¬ 
tising man, writing in the December issue 
of The Atlantic Monthly. Mr. Calkins’ ar¬ 
ticle, headed “False Bargains Betray Us,” 
flays the rise of the “schlager,” who is 
described as that type of manufacturer who 
produces merchandise at below par stand¬ 
ards. After several examples, showing how 
and where the “schlager*’ skimps on his 
goods, Mr. Calkins declares: 

“To protect himself, the customer should 
look for the name of the maker. He should 
not buy anything, however low the price, 
unless he knows that it is made by a manu¬ 
facturer with a reputation for integrity. 
Generally the shoddy goods have a name, 
but it is a name of which one has never 
heard before. ... If the consumer knew 
what she was buying, she would not buy 
it; but she is not an expert in much that 
she buys. She must depend upon a store 
or manufacturer’s name or trademark. 
When she abandons these trademarks, 
trades at a store that takes advantage of 
her confidence, or buys goods of whose 
origin she is ignorant, she takes chances 
and will regret it.” 


An Unusual Trademark Case 

N a recent decision. First Assistant Com¬ 
missioner Kinnan held that the inter¬ 
ference which involved the application by 
The Methodist Book Concern, of New 
York, New York, of the name “The Chris¬ 
tian Advocate” as a trademark for a peri¬ 
odical and an application by Lamar & 
Whitmore, Book Agents, Publishing House, 
M. E. Church, South, of Nashville, Ten¬ 
nessee, for the registration of the term 


“Christian Advocate” as the name of a 
religious periodical, should he dissolved 
and both of the trademarks passed to pub¬ 
lication. 

In his decision, after noting that a motion 
for dissolution was filed by both parties m 
which it was set forth that the publications 
have been published in different sections 
of the country for nearly three quarters of 
a century without confusion; that the pub¬ 
lication of Lamar & Whitmore relates to 
the Methodist Episcopal Church, South, 
while the publication of The Methodist 
Book Concern relates to the Methodist 
Episcopal Church, and that each party has 
consented to the registration of its mark 
by the other party, the First Assistant Com¬ 
missioner said: 

“While the goods are the same and the 
marks are substantially identical, yet the 
situation is quite unusual. In view of the 
record made in this proceeding it is fair 
to presume there is such a community of 
interest involved as would justify a dissolu¬ 
tion of the interference. The primary pur¬ 
pose of denying registration of substanially 
the same mark to one second to adopt and 
use it on the same class of goods is to 
avoid confusion in trade and consequent 
damage to the first user. In the instant 
case there is not alleged to be any damage 
to the first user nor any material confusion 
m trade, and under the special conditions 
set forth this Office is unable to find there 
would be probable confusion in trade.” 

He further stated that the somewhat 
liberal practice m connection with regis¬ 
trations for trademarks for publications 
having their origin in widely separated 
sections of the country finds support m the 
case of Pulitzer Pub. Co. v Houston Print¬ 
ing Co., 4 F. (2d) 924 


Hades in Trademarks 

T was recently held by First Assistant 
Commissioner Kinnan that Associated 
Parts, Inc., of Toledo, Ohio, is not entitled 
to register, as a trademark for vehicle 
heaters and parts thereof, the notation “Red 
Head” in view of the prior adoption, use, 
and registration by Liberty Foundries Com¬ 
pany, of Rockford, Illinois, of a mark con¬ 
sisting of the representation of a “devil’s 
head colored, except for the horns and face, 
red.” 

In his decision, after noting that the 
opposer also relied upon certain registra¬ 
tions of the term “Ha-Dees,” which term 
it was stated was used in connection with 
the “devil’s head,” and further noting that 
in lieu of testimony a stipulation had been 
filed that opposer was first in the field and 
the goods were of the same character and 
stating that it was only necessary to con¬ 
sider the registration of the “devil’s head,” 
the First Assistant Commissioner said: 

“The applicant’s notation ‘Red Head’ is 
fairly descriptive of this mark of the op¬ 
poser. The words and the pictorial represen¬ 
tation are, to the extent they convey the 
same Information, equivalents. Customers 
do not always see the marks and goods 
side by side for comparison. The opposer’s 
picture of a devil’s head has marked and 
specific differences over the applicant’s 
notation, hut confusion by oral description 
seems probable. One familiar with opposer’s 
goods might well describe them as having 
a mark of a red head or a devil’s red head 
upon them.” 






Books SELECTED BY THE EDITORS 


MODERN CIVIL ENGINEERING 

By Richard S Kirby and Philip G. Laur- 
son, Asso. Profs. Yale 

A N entertaining story of the early 
years, presenting material relating 
to the pioneers and pioneering work 
m engineering in Europe and America 
during the 18th and part of the 19th 
Centuries Early sources frequently 
quoted in their quaint phrases are 
freely used and such use stimulates the 
desire for further reading. Engineers 
of other days and of many nationalities 
live again in these pages; the history of 
the last two generations is largely left 
to other hands. A little background of 
civil engineering interest or knowledge 
is assumed. 324 pages—149 illustra¬ 
tions.—$4.20 postpaid. 

THE FORD 
By G. B. Manly 

OMPILED by an experienced auto¬ 
mobile engineer, all the facts it was 
possible to obtain about the V-Eight, 
**B” Four, and the U BB” truck have 
been elucidated and explained. The 
Ford Engineering Staff, important deal¬ 
ers, salesmen and garage mechanics 
have all contributed their knowledge of 
the construction, adjustment, upkeep, 
care, and repair of the new models. It 
is a handy, thorough manual fully up 
to date.—$2.15 postpaid. 

THE MODEL MAKER 
W. Edmunds Spon , Editor 

GLUME IX contains the twelve 
1932 issues of this very practical lit¬ 
tle magazine and as ever covers the 
entire field of working models. The de¬ 
scriptions are clear-cut and concise 
while the working drawings can be read 
without the slightest difficulty It would 
be hard to praise too highly this splen¬ 
did magazine. Even for one who does 
not have the “bug” it is mighty inter¬ 
esting.—$2.40 postpaid. 

PLANNING AND BUILDING THE 
CITY OF WASHINGTON 


the reader. Edited by the past president 
of the Washington Society of Engineers, 
the material was drawn from official and 
authentic sources to constitute the first 
real history from an engineering stand¬ 
point. All who are interested in city 
planning, architects, civil engineers and 
those who would read solely for infor¬ 
mation, will find this little book full of 
absorbing details, hard to find else¬ 
where.—$2.20 postpaid. 

MODERN COMMUNICATION 

COMPILATION of seven papers 
that were delivered in the form of 
lectures for a Lowell Institute course in 
Boston. The first, dealing with the so¬ 
cial aspects of the development of 
communication, touches lightly on the 
historical side of the subject and then 
brings it up to the present day. The 
following papers deal with research in 
the communication field, researches in 
speech and hearing, trans-oceanic radio 
telephony, talking pictures and other 
products of communication research, 
utilizing the results of research, and 
picture transmission and television. The 
book is just the one to bring the lay¬ 
man up-to-date in what has been ac¬ 
complished in the field. The authors are 
all authorities in their particular 
branches.—$2,90 postpaid.— A. P. P. 


ELECTRONICS 
By Ralph Gorton Hudson 

A SPLENDID text for anyone inter¬ 
ested m vacuum tubes, photo cells, 
lectifiers, and any other application of 
electronics. The arrangement is a hap¬ 
py one, allowing the reader to progress 
through theory to practice without tire¬ 
some references back and forth. The 
method in which the material is pre¬ 
sented presupposes that the reader 
knows something of electricity and 
mathematics, but, as the author states, 
the mathematical content has been re¬ 
duced to the lowest possible point — 
$2.15.— A. P. P. 





S INCE the year 1791 when L’Enfant 

went to Georgetown after being POORMAN S MODERN GOLD MIN- 
brevetted a Major by Congress for his ING AND PROSPECTING METHODS 
voluntary sacrifices during the Revolu- B Robert M. Perry 
tionary War, down to the present } * J 

authorized plans for the enlargement ALTHOUGH this edition is in repro¬ 
of the Capitol grounds, the entire scope -TX duced typewriter type, there is so 
of the beautifying of our capital city is much valuable material in it, we un- 

clearly and interestingly placed before hesitatingly recommend it, for many 
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points like dry mining, rockers, self- 
made stamp mills, and so on, are cov¬ 
ered more comprehensively than any 
other book we have seen. Prospecting, 
too, is fully treated m a way that the 
average person wholly unfamiliar with 
tools, geologic formations and what to 
look for and where, can by careful 
study learn enough to go out and search 
for himself. Another edition m finished 
book form is under way but this one 
includes all fundamentals.—$1.10 post¬ 
paid. Future edition, $2.20 postpaid. 

PHYSICS OF THE EARTH—V, 
OCEANOGRAPHY 

By Heck, Littlehales, Marmer , Schu- 
chert, Vaughan and other prominent 
men of science 

T HIS is the fifth volume of a set of 
works prepared under the auspices 
of the National Research Council and 
reviewed in our September, 1932, num¬ 
ber, page 190. It is the largest volume 
of the series, containing 557 pages and 
covering the properties and movements 
of sea water, the ocean bottom, and 
oceanographic instruments. The ablest 
oceanographers have contributed to this 
authoritative work —$5.25 postpaid. 

CULTURAL NATURAL SCIENCE 
FOR THE JUNIOR HIGH SCHOOL 

By Paul Ammon Maxwell , Prof. Educ. 
Peru State Teachers College , Nebraska 

T HIS is a book for science teachers 
and others who are interested in “the 
work of adjusting public education to 
the rapidly evolving body of scientifical¬ 
ly deteimined educational theory.” It 
gives the objectives and procedures for 
revising the curriculum with regaid to 
increased stress on popularized science 
—$2.15 postpaid. 

THE SEX FACTOR IN MARRIAGE 
By Helena Wright , M.B., B S. 

T HIS book is addressed to those who 
are about to be married, particularly 
men, but we see no reason why others 
should not read it, and many reasons 
why they should. Its main purpose is to 
forestall marriages wrongly conditioned 
and perhaps ruined at the outset by 
inexperienced, inept blunderers. It tells 
what to do and what not to do. There 
are more things to do and not to do than 
many think, a fact which all consulting 
specialists know full well after dealing 
with the intimate problems of humanity, 
wise, half wise, and unwise, in the mass. 
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Men are the chief blunderers. Cynics 
may question this reflection on the wis¬ 
dom of young men m these pre-sophisti- 
cated times, but we hazard the guess 
that many who have thought they “knew 
everything” will discover a few refine¬ 
ments in this book, even if it is not a 
large one. This is a very practical, seri¬ 
ous, scientific book on a subject which 
deserves as much attention as any sub¬ 
ject of major importance in life. It has 
been read and commended widely in 
England.—$2.00 postpaid.— A. G. J. 

THE STORY OF MEDICINE 

By Victor Robinson, Prof. History of 
Medicine, Temple University 

N OT with the pedantry of a history 
nor yet with the flippancy of a 
best seller, Dr. Robinson has told the 
variegated story of our most important 
science down from the days of the stone 
age. The various eras have been divided 
into twelve chapters, encompassed with¬ 
in 527 pages, so that while details have 
not been denied in some important 
cases, it is obvious brevity must pre¬ 
dominate in order to attain thorough¬ 
ness of coverage. Just this has been 
done and regardless of whatever of the 
history of medicine may already be on 
the reference shelves, this book must 
find a place because of its authority and 
its compactness.—$5 25 postpaid. 

FADS AND QUACKERY IN 
HEALING 

By Morris Fishbein, Ed., II. Am. Med. 
Ass’n. 

ELL-KNOWN for his fearlessness 
in striking at all forms of fraud 
and dishonesty in the treatment of ills 
and occupying a position of importance 
which gives him exceptional oppor¬ 
tunities to investigate quackery, the 
author gives here, in his free and direct 
style, the results of many years’ in¬ 
vestigation. He speaks out bluntly too, 
using names and facts, defying libel. 
If you w T ant to get the facts of any 
panacea for disease, as the American 
Medical Association sees them, read 
this book. You will find it immensely 
entertaining as well as instructive. All 
the famous nostrums that have bled the 
public are clearly exposed.—$3.65 post¬ 
paid. 

MEN AGAINST DEATH 
By Paul de Kruif 

UST as “Microbe Hunters” told of 
the heroic work of men who devote 
their lives to the search for the germs 
of disease and the means to fight them, 
so this book takes up some of the 
lesser known but fundamentally impor¬ 
tant names and in the exceeding breezy 
style, which made his other work one of 
the best sellers, delves into their lives 
and accomplishments and gives quite a 


clear picture of just what the research 
was and how it has affected the treat¬ 
ment of disease. Far from being dry, 
the style seems at times almost too flip¬ 
pant for the Importance of the work 
described. A book you must not miss 
reading.—$3.70 postpaid. 

MAGIC AND MYSTERY IN TIBET 
By Alexandra Daiid-Neel 

ERSELF a professed Buddhist wfith 
the rank of a Lama, the author 
speaks and writes all of the Tibetan 
dialects fluently after an experience of 
14 years of first-hand knowledge. True 
scientific determination as far removed 
from scepticism as from blind credulity 
motivates the revelation of how Tibetan 
mystics acquire the ability to live naked 
In zero w T eather, how they run incredible 
distances without rest, food or drink, 
how T they talk over vast distances by a 
strange sort of telepathy, how T they learn 
to float in air and walk on w T ater, and 
so on. Believe-it-or-not, the stories are 
fascinating and are told without bias or 
exaggeration, as the writer herself ob¬ 
served.—$3.90 postpaid 


CAN AMERICA STAY AT HOME? 
By Frank H. Simonds 

ITH that clear analysis and 
straightforward enunciation which 
signalize all his writing, the author de¬ 
picts the “pickle” into w T hich we have 
been thrown by our various conferences 
and conversations with foreign nations. 
Boldly the outlines are drawn of over¬ 
lapping national aspirations, jealousies, 
and commitments, showing just what 
each sovereignty has thrown into the 
vat. Can w T e without assuming an obliga¬ 
tion to help enforce the verdict, mix 
in with advice and ultimatums and ex¬ 
pect any solidary unit to pay heed to 
us? The author thinks no. A broad 
grasp of present diplomatic conditions 
will readily be obtained from a careful 
reading of this interesting book.—$3.20 
postpaid. 


LIPTON'S AUTOBIOGRAPHY 

K NOWN the world over as a keen 
merchant, respected and admired 
as the best of sportsmen, who could 
“win with pleasure and lose with a 
smile,” the story of this abundant life 
reads with fascination and ever increas¬ 
ing amazement at the wealth of incident 
and grip of observation which is the 
very fabric of its origin. Few realize the 
years spent In America before Sir 
Thomas returned to Scotland to start 
his fortune. Many things one has won¬ 
dered at are readily explained by the 
connection of incidents which seemed 
ever to lead him on against reverses. 


Quite one of the most entertaining 
biographies we have ever read.—$2.65 
postpaid. 

LIONS AND GORILLAS 
By Carl and Mary L. Jobe Akeley 

T HE ever fascinating stories, to young 
and old alike, of the denizens of the 
African jungle, receive further contri¬ 
butions from the note-books and data 
of these famous explorers, now pub¬ 
lished by the devoted companion of the 
later years of Akeley’s most prolific pe¬ 
riod. The infinite care and rigid at¬ 
tention to detail as well as a most 
superb technique of taxidermy make 
all the books from this source the per¬ 
manent record of a fast vanishing forest 
life.—$2.65 postpaid. 

UNIVERSAL PHOTO-MARKET 
GUIDE 

COMPREHENSIVE list of buyers 
of photographs w*ith instructions 
for preparing the material for sale; the 
standards and requirements for success¬ 
ful contribution. Various lists divide 
magazines and newspapers, picture 
syndicates, advertising agencies, and so 
forth, into logical divisions both here 
and abroad; these include the first list of 
house organs we have seen. For all who 
have to do with the sale, purchase, or 
reproduction of photographs, this will 
be found a most complete reference. 
Loose-leaf binder.—$4.20 postpaid. 

BEWARE OF IMITATIONS 

By A . E. Brown & H. A . Jeffcott, Jr . 

I F you w T ant to have about 50 quiet 
chuckles to yourself read this de¬ 
licious book describing some of the 
weird Inventions issued by the Patent 
Office, taken direct from the official 
files. Invention, as officially determined, 
takes no cognizance of utility or com¬ 
mercial value; it recognizes originality 
only. One certainly will find the latter 
quality in the material contained in this 
book.—$1.15 postpaid. 

THE GROWTH OF LIVING THINGS 

By Evelyn Cheesman, Curator Insects 
Zoological Society, London 

NOTE'WORTHY' attempt to show 
the underlying structure of all life 
by examining the wonderful machinery 
which furnishes the world with its vari¬ 
ous forms of life. Intended for juvenile 
readers, yet the scientific treatment is 
so sure, adults may well find much to 
consider.—$2.15 postpaid. 
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BETTER! 


You register at some hotel—and go 


about your business. 


But—what happens m an emer 
gency? You’re a stranger in a 
strange city. You need quick action. 
You have no time to answer person¬ 
al questions—to establish yourself 
Why chance finding yourself in a 
complicated position when you come 
to Chicago? 

Write us on your letterhead. Ask 
for a Knickerbocker PREFERRED 
GUEST CARD. You become a friend 
—at once—a known and recognized 
personality. Your signature will help 
us serve you better. Write us nowl 

Chicago's HOTEL 

Knickerbocker 

Walton Place (East of Michigan Blvd.) 
Adjacent to the business section— 

Yet away from the noise and grime 
Outstanding Accommodations—Low Rates 


Illustrated 

Magic 

By Ottokar Fischer 

Now at last we have someone who 
is not afraid to give away the se¬ 
crets of the profession. Theie has 
been somewhat of a gentlemen’s 
agreement among magicians not to 
allow even the mechanism of parlor 
magic to be disclosed. Here we 
have the whole works from the 
wand and table up to the classic 
illusions requiring big properties. 
All the tricks are illustrated photo¬ 
graphically, which has never been 
done before except in a half¬ 
hearted way.—$5.25 postpaid. 


The Conquest 
of Space 

By David Lasser 

Pres. Am. Interplanetary Soc. 

At last there is a comprehensive, 
scientific, sane treatise in English 
on rockets and rocket flight. 

At present rocketry has reached 
the stage which aviation had 
reached a generation ago, that is, 
most “sensible’' persons regard it 
as a little bit crazy, while a few 
really sensible persons are taking 
pains to look into it and are meet¬ 
ing with some surprises. Mr. 
Lasser’s very well rounded book of 
262 pages treats the subject from 
all its interesting angles.—$3.20 
postpaid. 
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New Center for Servicing Automobiles in Washington is 
Equipped With the Latest Scientific Devices of all Kinds 

1& ° An index of articles appearing in Back numbers of Scien - 

188 t ifi c American is to be found in The Reader’s Guide, In¬ 

dustrial Arts Index, Engineering Index, and Dramatic Index, 

190 These can be consulted in any large library. 
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Another Advertiser 
Speaks 

O N being inducted as President of the Association of National 
Advertisers, Stnart Peabody, manager of sales and distribu¬ 
tion analyses of the Borden Company, said: 

“We are firmly convinced that what our business needs is 
quality circulation . We will admit that perhaps it has been at 
least partly the advertiser’s fault that so much premium has been 
put upon quantity. However, those days are fast disappearing, if 
they are not gone forever. 

“I want to say emphatically, that I am not pessimistic toward 
advertising. I know that it is one of the most tremendous forces 
we have in business. But this power must be directed. We cannot 
in these stirring times afford to waste our ammunition. We must 
advertise boldly and courageously, but we must aim our adver¬ 
tising most carefully—no more hit or miss salvos for the sake of 
hearing the guns go off. We’ve got to wait until we see the whites 
of their eyes. 

“Business has spent three years in ridding itself of the frills 
which almost concealed its true purpose in 1928. Management 
has awakened to a new era. We have eliminated much waste in 
our own businesses. We are selling our goods at a much lower 
cost. The buying power of the consumer has been reduced. 

“The national manufacturer wants to advertise. He has to ad¬ 
vertise. But he does not have to stand for the wastes in adver¬ 
tising which have grown up through the years. What he wants 
are facts—bare, unadulterated, undressed facts—about where 
his advertising money is going.” 

SCIENTIFIC AMERICAN 

is second to none in the 
quality of its circulation 



ACROSS THE EDITOR’S DESK 


T ELEPATHY. Everyone knows the word, and 
has some conception at least of its meaning. But 
no one can say definitely that telepathy is or is 
not possible The word itself was coined m 1882 by 
F. W. H. Myers, who defined it as meaning ‘"the 
communication of impressions of an} kind from one 
mind to another, independent of the recognized 
channels of sense.” In the 51 years that have elapsed 
since the definition ’was set up, there has been no 
scientific pi oof definite!} established that such 
communication actually can take place. Therefore, 
Scientific American is starting, in this issue, an 
investigation of telepathy that may lead to results 
which will give to psychology an opening w’edge. 
With such a tool available, it is possible that a new 
chapter may be written which will bring us still 
closer to a complete understanding of the human 
mmd This investigation will continue, and onr read¬ 
ers wall he kept informed through these pages. They 
wall also be asked, from time to time, to assist m 
collecting data Try the experiment described on 
page 140. Watch future issues for results and further 
experiments. 


"’Milk, the perfect food” is an expression often 
heard. But milk is not just milk, which is the reason 
for the search for "‘The Most Perfect Milk.” This 
search has entailed an enormous amount of research 
and careful planning in an endeavor to bring to 
children all of the valuable properties of milk that 
it contains when fresh from the cow. An article now 
ready for publication tells of this work at one large 
dairy and concludes with the following statement: 
"" .... we are approaching nearer to the ideal milk 
supply, especially for children.” 

m 

"‘The cutter put a shot across her bow and the 
rum-runner stopped.” Statements such as this, and 
descriptions of captures of prohibition law offenders 
by Coast Guard cutters, have become so common in 
the newspapers that the wide scope and humane 
nature of the duties of the Coast Guard have been 
lost sight of by many. We, theiefore, asked the 
Superintendent of the Coast Guard Academy to pre¬ 
pare for us the sort of article that would straighten 
out the matter in the mmds of our readers. This 
article, now completed and scheduled for early pub¬ 
lication, outlines the customs protection duties of 
the Coast Guard, its hazardous life-saving work, 


patrolmg of coastal waters, its iceberg patrol in the 
north Atlantic. In addition, it tells a bit of the Coa^t 
Guard’s history, its remarkable record during the 
WoiId War, and of some notable Coast Guardsmen 
of the past, one of whom invented the airplane 
catapult for ships and another who flew across the 
Atlantic. 

m 

""The fundamental ideas of the behavioristic and 
gestalt ps}cliologies justify attempts to construct 
and develop machines of a new type—machines that 
can think. Such machines are entirel} different from 
the integiaphs, tide calculators, and the like, to 
which the term "thinking machine’ is sometimes 
applied, for, unlike the latter, they are not designed 
to perform with mathematical regularity but can 
"learn’ to vary their actions under certain condi¬ 
tions.” This is quoted from the opening paragraph 
of an article. "Thinking Machines” scheduled for 
publication next month The author goes on to de¬ 
scribe a device that exhibits an ability to ""think” 

. . . and reading the aiticle will make you think 
about thinking. 

• 

This telescope-making hobby is growing to a point 
where the harassed telescope editor has raised an¬ 
other cry for "‘more space.” The usual four columns 
devoted to the subject are apparent!} not sufficient 
to bring to our readers the news of what other 
readers are doing in this field. Therefore, it has be¬ 
come necessary to heed the cry; in our April issue, 
two pages will be devoted to photographs and short 
descriptions of a number of home-made telescopes. 
Maybe this hobby is one that is worth looking into, 
after all. Wiiy not try it? 

m 

Air conditioning in industrial plants, office build¬ 
ings, railroad trains, depaitment stores, and so on, is 
a factor that looms large on the horizon at the pres¬ 
ent time. What advantages has it to offer? Is it 
economically desirable? Definite answers to these 
and other questions will he found in an article that 
will appear next month. The article w r as prepared 
for us by Willis H. Carrier who has pioneered in 
the development of air conditioning, and who, there¬ 
fore, writes with the authority of one thoroughly 
familiar with his subject. 
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Your Hearing Finger Print Instructor 


By W. C. Phillips and H. G. Rowell By Frederick Kuhne 

This is the standard work on the subject of 
finger-print identification. It is used in the 
schools of instruction of the U. S. Department 
of Justice, the Connecticut, New York, New 
Jersey and Pennsylvania State Troopers and 
by the Police Departments of most of the 
larger cities of the country. It is written so that 
anyone can learn by self-study and many in¬ 
dividuals are taking up this fascinating hobby. 
There is a great opportunity in this line if one 
will but study attentively.—$3.15 postpaid. 

- 


The Metals 

By A. Frederick Collins 

The alloys, amalgams, and compounds which 
are so rapidly being developed in a wide 
variety of applications are here explained for 
the nontechnical reader: common metals, noble 
metals, uncommon metals, rare-earth metals, 
radio-active metals, and so on—also the discovery 
of each, how and when first found, what use is 
being or probably will be made of each. Theie 
is an interesting chapter on hypothetical metals 
—metals once believed to exist but later proved 
to be non-existent. A handy compact leference.— 
$2.15 postpaid. 

Marvels of Modem 
Chemistry 

By Beverly L. Clarke, Ph.D. 

Based on “Every Man’s Chemistry” by Ell- 
wood Hendrick, which was the first compre¬ 
hensive book written for the layman, this goes a 
hit further and brings this branch of science up 
to the present day. Natural divisions of Theo¬ 
retical, Inorganic and Organic Chemistry are 
again divided into constituent parts and de¬ 
veloped according to the interest and value of 
each in industry. Thirty photos "bleed” the pages, 
thus giving larger illustrations than the size 
normally allows. It would be difficult to imagine 
a more intriguing and substantial presentation 
than is here to be found. Lucky are the classes 
that will have this as a text or reference book 
and it should with equal propriety be available 
in all general libraries.—$3.20 postpaid. 

-h~-—. .— - 
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Book of the Microscope 

By Gerald Beavis 

The fascinating hobby of Microscopy is 
gaining new enthusiasts every day. This popu¬ 
lar book provides a pleasant approach to its 
marvels. Without any of the ear-marks of a 
tieatise or text-book it tells how to observe 
in the animal, vegetable and mineral king¬ 
doms. This vast world contains an endless 
variety of subjects. Microscopy, once tasted, 
becomes a life-long hobby and incidentally it 
is an inexpensive one. A large sale of this 
book proves it is filling the needs of the neo¬ 
phyte.—$2.65 postpaid. 


Cyclopedia of Formulas 

By Albert A. Hopkins 

Steadily this premier reference book main¬ 
tains its place both in the libraries, where 
Librarians tell us It is one of the most fre¬ 
quently consulted books, and in the laboratory 
where it will invariably be found in well-used 
condition. There is a formula for almost eveiy 
conceivable industrial and home purpose.— 
$5.50 postpaid domestic. 


How to preseive and aid hearing by facts 
from the experience of two outstanding 
authorities. The mechanism of hearing, the 
varieties and causes of hearing trouble, with 
a careful statement on the possibilities of 
remedial medical treatments, are all carefully 
explained, as well as lip reading, mechanical 
aids, and systematic hygiene for the conservation 
of hearing. This is a constructive attempt to 
supply the lack of knowledge which results in 
making a disastei out of a mishap.—$2.15 post¬ 
paid. 
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HENRY NORRIS RUSSELL 


R EADERS—and there are very many of 
them—who regularly follow Professor 
Russell’s monthly astronomical articles in 
this magazine often urge the editor to pub¬ 
lish his photograph, arguing in favor of 
this their natural wish to see the man be¬ 
hind the writings. This request is acceded 
to on the present occasion, when our as¬ 
tronomical editor has just been elected to 
the Presidency of the American Associa¬ 
tion for the Advancement of Science, the 
largest of all organized bodies of general 
scientific men. The A.A.A.S. has almost 
20,000 members and comprises practically 
the entire personnel of the many branches 
of American science—mathematics, phys¬ 
ics, chemistry, astronomy, geology and 
geography, zoology, and so on. It is un¬ 


officially the great general “holding com¬ 
pany,” federation or overhead organization 
of the several sciences, each of which has 
its own organization, and the award of its 
presidency is regarded by all men of sci¬ 
ence as a signal honor. This honor is cus¬ 
tomarily awarded to men who, usually 
later in life than Professor Russell (who 
was horn in 1877) have attained by their 
own merit a stellar position among the 
scientific men of our country. Professor 
Russell is a member of both the National 
Academy of Sciences and the American 
Philosophical Society; also of the Ameri¬ 
can Academy of Arts and Sciences—all 
being bodies of limited size which select 
their members on the basis of actual at¬ 
tainment in science, not newspaper fame. 






Th£ TaCHODOMETB^ — TESTfNG 4Up£iMEj4T OF RELATIVE SPEEDS 8V i , - 

Pf?edict(n<£ The spot sekiwo a sarkier at which modeu cars overtake- 
__ OR- MEET EACH OTHb'R. J*- 1 1 - 


Temperament and Psychology at the Wheel 


O RDINARY practical tests do not show how a driver of an 
automobile will act in an emergency. Therefore the Na¬ 
tional Institute of Industrial Psychology, of England, has 
brought this problem into the laboratory and, by means of 
psychological tests, is determining the temperament of mo¬ 


torists. These tests, some of which are illustrated above, have 
been applied to bus and truck drivers over a period of 18 
months, and their driving records have, as a rule, corrobo¬ 
rated the laboratory findings. The principal value of this 
laboratory work is in weeding out poor drivers of automobiles. 



















Where dividends are paid to taxpayers: The 400-acre farm of the Department of Agriculture at Arlington, Virginia. It is 
devoted to experimental work with different plants, and research m fertilizers, insect pests, and other important problems 


When Cabbage Has the Yellows 

By T. SWANN HARDING 


THHE accompanying article 
discusses with much vigor a 
different kind of "Report to 
Stockholders.” From the facts 
presented here—and they are 
authoritative—-we begin to sus¬ 
pect that, hidden away in the 
maze of governmental depart¬ 
ments, divisions, and bureaus in 
Washington, there may be, must 
be, many others besides the one 
discussed that pay huge divi¬ 
dends to their stockholders: to 
you and me. Slashing govern¬ 
mental expenditures for greater 
economy should be based, there¬ 
fore, not on political expediency 
but upon a judiciously calm 
consideration of the facts in 
each case. There was a goose, 
that laid a golden egg, you 
know, . . . The Editor . 


A FEW days ago some Wall Street 
trust company in which I must 
own a few shares of stock (I am 
trying to forget my transgressions but 
they will not let me) sent me a series 
of printed documents to inform me that 
it had suddenly burst in twain and had 
become a bank and a holding company. 
Among a great number of “Witnesseths” 
and a red rash of “Whereases,” I ap¬ 
prehended that “my” officers and di¬ 
rectors had given the matter a great 
deal of time and thought, and had ulti¬ 
mately decided that the best possible 


thing to do would be to divide into 
two parts. Howe\er, they sought my 
consent! 

M Y first tendency was to write in im¬ 
mediately and tell them they sim¬ 
ply could not do any such thing, at least 
not so long as I retained my 20 shares 
of stock for which I had paid 48 dollars 
and which would now bring me at least 
23 dollars, if I could only find a buyer! 
Then it occurred to me that such rash 
action without reflection might not 
match up well with the “great deal of 
time and thought” my officers and di¬ 
rectors had given the matter, and might 
so upset them that the bank would split 
into many parts instead of merely two 
and leave us all broke. So I carried the 
printed matter about for days and 
mulled over it, finally exploding one 
morning to my seat mate in the street car: 

“T wish somebody would get out 
some sort of a report to stockholders 
that somebody with a one-cylinder 
financial mind could understand.” To 
this there came the astounding reply: 

“Well, I am a phytopathologist.” I 
glanced at the speaker and found a 
small, somewhat humble, but neverthe¬ 
less intelligent looking wisp of a little 
gray man, and, out of the fullness of 
my anguish I said: 

“I believe you are. At least I shall 
take your word for it. But I don’t see 
how that is going to help matters.” 

“Oh, but you are a stockholder in 
the corporation that employs me,” he 


said. “At least it costs you about $2.41 
a year to help keep that entire corpor¬ 
ation going.” 

“Don't be mysterious so early m the 
morning,” I said. “If you must mystify 
me, then— Or should I bite? I shall. 
Of what corporation do you speak?'’ 

'‘The United States Department of 
Agriculture. I am in the Division of 
Horticultural Crops and Diseases. You 
never heard of it. You can't even im¬ 
agine what it does. Yet you are a 
stockholder in it and it pays you bi 
dividends. Here!” At that, he thrust 
paper at me and scuttled off the street 
car. Oddly enough, this purported to he 



Cabbages with the yellows, a costly 
disease now successfully controlled 
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k *A Report to Stockholders'’ and it actu¬ 
ally contained something I could un¬ 
derstand. Indeed it was refreshing to 
turn from the morass of banking to 
the work of one small division in one 
moderate sized bureau in one govern¬ 
ment department at Washington and 
see what my $2.41 annually (the per 
capita cost of maintaining the entire de¬ 
partment I was wasted on 1 
For, despite the paucity 
of my fiduciary equipment, 

I at least knew that a dol¬ 
lar collected for taxation 
crawls into a rat hole and 
is gone forever. It bu>s 
nothing. It brings no re¬ 
turns. It does not help mon¬ 
ey circulate. It can never 
be spent again. It simply 
crawls into the rat hole and 
is gone forever and forever. 

Amen. To my wrath and 
astonishment, this report 
started off by boasting that 
a total of 14.000,000 dollars 
had been spent by this one 
Division of Horticultural 
Crops and Diseases—in a 
period of 44 yeais, that is. 

What a howdy-do! 

The next paragiaph, 
however, hi ought me up 
against the wilt-resistant 
tomato known as the Scar¬ 
let Topper (nee?) but now 
officially designated the 
Pritchard in honor of the 
late Fred J. Pritchard of 
this Division. I landed heie 
without disaster and dis¬ 
covered that this division regularly de¬ 
veloped, and then gave to the trade, 
tomatoes that resisted a tomato disease 
called wilt. I discovered that, even al¬ 
lowing for the low prices of the past 
two years, wilt-resistant tomatoes intro¬ 
duced by this division now T make up a 
fourth of our annual 45.000.000-dollar 
tomato crop, and return to the growers 
more than six times the amount spent 
each year to maintain all of the work 
of the division That began to look like 
dividends, something my trust company 
had never bothered to discuss wuth me 
at all. 

T HEN, there Is lettuce 1 This division 
has made double-resistant lettuce 
because, apparently, fruits and vegeta¬ 
bles have to be “serviced” like auto¬ 
mobiles to keep them in good running 
ordei; new models are required to meet 
new conditions; and disease-resistant 
varieties, in the case of growing things, 
must be produced. This lettuce resists 
both mildew and blight. Department in¬ 
vestigators have visited growers in vari¬ 
ous regions of the country; have 
produced the kinds of disease-resistant 
lettuce best suited thereto; and during 
the past five years the crop of such let¬ 


tuce has brought 8,000,000 dollars an¬ 
nually to the growers In short, this 
single aclue\ement of a division in a 
government department has returned to 
Americans, in a few years, more than 
double the amount appropriated for all 
horticultural investigations over a pe¬ 
riod of 44 years, the 14,000,000 dollars 
which so horrified me in the beginning 


Where is that Chamber of Commerce? 
Who was it that said tax dollars crawl 
in rat holes and die? 

Next I struck an item about standard¬ 
ization. I knew about this business of 
reducing 44 types of bricks to one type, 
and 1819 varieties of sheet metal to 
261, but I was unaware that the idea 
could be applied to vegetables. I dis¬ 
covered that this same division was 
showing the canning and vegetable in¬ 
dustries how to select the really impor¬ 
tant commercial varieties of peas, 
tomatoes, and cabbages. If the unprofit¬ 
able varieties of these three vegetables 
were eliminated there would result a 
10 percent saving to growers, or some 
7,000,000 dollars a year. Apparently, 
commerce and industry do not them¬ 
selves think of these things. They have 
to have government employees in such 
places as the Bureau of Standards and 
the Bureau of Plant Industry to in¬ 
itiate reforms and then educate the 
trade up to using these discoveries. 

The stockholders’ report next men¬ 
tioned a new potato seedling named 
Katahdin which has unusual promise 
because it is resistant to mild mosaic, 
Is highly productive, and yields more 
No, 1 grade potatoes than most stand¬ 


ard vaiieties. Its general intioduction 
will more than repay the American tax¬ 
payer for all the money spent on potato 
investigations since the Department of 
Agriculture was created. These investi¬ 
gations have distinct economic and so¬ 
cial value also, although that is usually 
forgotten—at least I never thought of it. 
Consider, for instance, the fact that 
sweet-potato growers in tins 
country have reduced pro¬ 
duction 10 percent during 
a recent period of years 
while at the same time, and 
in spite of declining prices, 
having their monetary re¬ 
turns cut only 2 percent. 
The explanation, of course, 
is that sweet-potato diseases 
have been reduced by 61 
percent, so that much more 
of the crop produced is 
actually marketable than 
ever before Indeed one 
might truthfully say that 
the sweet-potato disease 
project of the Department 
of Agriculture has now be¬ 
come a minor one, its allow¬ 
ance being leduced because 
most of the problems are 
solved and it is only neces¬ 
sary to prevent the patient 
from relapsing. 

W HAT does this mean 
in terms of money to 
me, a small stockholder? 
The loss from sweet-potato 
disease in this country be¬ 
tween 1918 and 1924 was 
31,000,000 dollais From 1925 to 1930, 
the figure was only about 8,000,000 dol¬ 
lars for a period only a year shorter. 
This difference goes far also to wipe 
out the original 14,000,000-dollar debit. 
Its social and economic significance is 
this: Farmeis are told to leduce pro¬ 
duction but they would fai piefei to 
do so while at the same time reducing 
income as little as possible. Here is an 
Instance where government employees 
have shown growers how to xeduce a 
crop by 10 percent while losing only 2 
percent m income. Again page business- 
men-critics of governmental expendi¬ 
tures ! 

That brings me to cabbage yellows 
which, as far as I knew, might mean 
some sort of radical movement among 
the cabbages. However, it is a dis¬ 
ease, caused by a soil fungus which 
never seemed to die out even if the 
land were abandoned for cabbage cul¬ 
ture for many years. The economic 
effect of the disease was alarming. Not 
only were crop growers deprived of an 
important source of revenue, but many 
sauer-kraut plants, representing thou¬ 
sands of dollars in investments, were 
faced with extinction or the necessity 
for shipping in their raw material from 



The specialist goes the rounds of farms and orchards exam¬ 
ining farm products and explaining plant disease control 
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localities at ever-increasing distances. 

Soil treatments of sorts were tried 
without avail. It became evident that 
someone—apparently a government em¬ 
ployee—had to devise a disease-resis¬ 
tant cabbage. One was found. The re¬ 
sistance factor was inherited. Soon 
various yellows-resistant varieties of 
cabbage, suited to various localities, 
came into existence and today 80 per¬ 
cent of the cabbage crop in southern 
Wisconsin, Chicago and vicinity, and 
Ohio, 75 percent m southwestern Vir¬ 
ginia, and 50 percent in southeastern 
Iowa consists of such \arieties. 

I N districts where yellows occurs this 
simply means an absolute difference 
between profit and total loss. Many of 
the sections now successfully growing 
the disease-resistant cabbages w T ere un¬ 
able to grow any cabbage at all 15 years 
ago. The emergency was met. Govern¬ 
ment employees came to the rescue at 
call. The returns to growers are now 
1.000,000 dollars, not counting the sav¬ 
ing of the kraut manufacturers. This 
strikes me as a stockholders’ report w r ith 
some sense to it. I seem to understand 
it. However, the businessmen who are 
in fulmination against what they call 
the wild extravagance of the Federal 
Government and of the Department of 
Agiiculture seem as incapable of com¬ 
prehending it as I am of making head 
or tail of bank statements. 

The thing goes on and on. I can only 
go on so far. All good street cars stop 
somewhere and I am still on one. in a 
manner of speaking I discover, before 
I leap off to dodge automobiles, that 
spra}ing and dusting for celery mosaic 
have reduced losses to Florida growers 
from 60 to a mere 6 percent of their 
crop—another item of millions saved, 
for it is a crop worth 6,000,000 dollars 



Another disease which takes a toll 
from farmers: Cabbage club root 


to them annually. I discover that these 
government employees have shown the 
California fruit industry how to get 
oranges east with only one, m lieu of 
a former 10 or 12, re-icmgs in transit— 
a saving of another million a year. 

I discover a public service patent 
gotten out by government employees 
on a method to prevent the shattering 
of vimfera grapes during marketing, 
meaning a saving of from 50,000 to 
100,000 dollars annually for growers. 
Government employees have found 
methods of giving good color to poorly 
colored, but otherwise excellent, fruit 
and have saved Florida growers 3,000.- 
000 dollars a year losses. They have 
shown that pears and apples in the 
bottom layers of commercial carlot ship¬ 
ments were injured by jarring and 
bruising, en route, and not by freezing 
as the railroads thought, and have pre¬ 
vented the railroads from losing 200,000 
dollars a year on such cargoes by hav¬ 
ing growers place resilient corrugated 
cardboard linings in their shipping 
boxes and crates. 

AGAIN, the commercial culture of the 
date was introduced by this same 
agency to the United States. Today 
the Coachella Valley of California pro¬ 
duces 5,000,000 pounds of dates an¬ 
nually, and the industry is expanding. 
Date growing constitutes one of the 
great prospective fruit industries of the 
southwest—a non-competitive fruit in¬ 
dustry in the bargain. Within the near 
future, this industry will be returning 
annually to growers more than the 14, 
000,000 dollars expended for all horti¬ 
cultural work of the department to date. 

According to this stockholders’ re¬ 
port, the entire picture of fruit and 
vegetable production has changed with¬ 
in recent years. Wliereas growers had 
formerly to depend upon chance seed¬ 
lings, today plant breeders work along 
very definite lines leading to definite 
ends—the securing of a desirable com¬ 
bination of characters to make a vege¬ 
table or fruit fit well into specific 
environmental conditions. If a fruit or 
vegetable industry is threatened in a 
certain locality, appeals are made to 
certain professional government em¬ 
ployees, state or federal, who take the 
problem under advisement and eventu¬ 
ally produce a product that will resist 
disease and thrive in the locality; thus 
they re-establish an old or find a new 
source of revenue. 

Specifically, this stockholders’ report 
informed me that there is one relatively 
small division laboratory in the Bureau 
of Plant Industry in the Federal De¬ 
partment of Agriculture that has pro¬ 
duced results which, in strict monetary 
terms, would actually pay the entire 
annual appropriation of this depart¬ 
ment each year, with some left over. 
Just why the yowling about the exces- 



In pears, shipped from the Pacific 
coast in untreated paper, a mold 
often spreads and spoils the fruit— 
see left. Copperized paper, devel¬ 
oped by the Department, prevents 
this—see the firm pear at the right 

sive expenditures of this department, 
when it pays its way in the only man¬ 
ner public service can m a profit 
economy such as ours? Roughly speak¬ 
ing, the return on every dollar this 
Department spends on research is 500 
dollars collected by agriculture and in¬ 
dustry as profits Thus my $2.41 invest¬ 
ment fields me 1205 dollars. I must 
try to get hold of it some time. 

M ORE important is the fact that this 
work, so valuable and so profita¬ 
ble to agriculture and to industry, as 
w^ell as to business in general, is being 
performed by those time-serving, incom¬ 
petent, lazy, good-for-nothing govern¬ 
ment employees about whose shortcom¬ 
ings I have heard so much these many 
months. Businessmen, industrialists, 
and politicians say: Cut out such expen¬ 
ditures; let all this valuable work go 
into the discard. In short, let us reduce 
our own profits and our income enor¬ 
mously in order to save relatively insig¬ 
nificant sums expended by government. 

This suicidal attitude simply does 
not make sense to me. Instead, it com¬ 
pletely mystifies me. My respect for 
phytopathologists is enormously en¬ 
hanced by what I have just discovered, 
whereas my distrust of bankers and 
businessmen remains unaltered. Some¬ 
body is as crazy as the devil in this 
country and I don’t believe it is the 
professional employees of the Depart¬ 
ment of Agriculture. When I find out 
just who it is I shall let you know. 
Meantime I have very healthy sus¬ 
picions of the fellows who wrote me 
that letter from the New York bank. 


OUR POINT OF VIEW 


Cure-Alls, Catch-Words, and Cant 

I T is not new—this bombardment of 
analyses, criticisms, and correctives 
for a culture that is supposed to be 
decadent. Self-styled and almost as 
often self-publicized saviours of the 
world have been with us always. The 
bombardment just now, however, waxes 
furious, iconoclastic, as though each of 
those with a plan is afraid the depres¬ 
sion will be over before he can make 
capital of his idea. Nothing is so firmly 
entrenched by years upon years of suc¬ 
cessful operation, nothing so tried by 
the long test of human needs, nothing 
so sacred to the deep-seated traditions 
of the ages, that it does not stand the 
brunt of fierce attack. 

The strongest criticism now voiced is 
leveled against our American social 
order. Our social development, say the 
critics, has lagged behind our techno¬ 
logical advance which, admittedly, is 
higher than that of any other nation. 
Reams of generalities, platitudes, and 
involved and obscure English have been 
written to expound theories of reform, 
but somehow the public has not been 
let into the secret. The mass of people 
is mystified and confused by a plethora 
of plans and a plethora of words; 
hence, traditionally opposed to any 
dogma limiting individual emprise, it 
raises cries of “radicalism,” “Social¬ 
ism,” “Communism,” hoping thus by 
epithets not always deserved to fend 
off these ideas that are beyond their 
comprehension and which might, ac¬ 
tually, serve the public good. 

There is no doubt that our social ad¬ 
vances have been negligible in compari¬ 
son with our inventive progress. Engi¬ 
neers, industrialists, and economists 
everywhere, and even so capitalistic a 
man as President Hoover agree on this 
point and say that the one must catch 
up with the other if we are to solve the 
problems facing us today. But how may 
this be accomplished? By inflation of 
currency to start business moving 
again? By the adoption of Socialistic 
theorems? By establishing a dictator¬ 
ship in this country? By revolution? Is 
assistance in this direction possible by 
the adjustment of the world financial 
situation through the establishment of 
a new currency not based on gold but 
upon the unit of electrical power mea¬ 
surement: the kilowatt? This particular 
idea has merit; the “electrical dollar” 
would, possibly, serve as a balance 
wheel, but then, as prosperity returns, 
the people would promptly forget the 
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past and go on another financial spree. 

Can we solve our problems by first 
denouncing as fools the great majority 
of our people? Damning an evil condi¬ 
tion does not cure it. Yet this is what, 
in effect, the promoters of the widely 
heralded Technocracy have done and 
seem to be attempting to do. They say 
that Technocracy “has made invalid ev¬ 
ery social, economic, and political postu¬ 
late now in use,” hut, for the average 
man at least, their evidence does not 
carry their point. It is all very well to 
say that all human activity should be 
integrated on tbe basis of energy, that 
the substitution of kilowatt-hours for 
the present man-hours is inevitable, hut 
how accomplish the transmutation? 
What if it did take 1291 man-hours in 
1904 to build an automobile while it 
now takes only 92?; that has decreased 
employment per automobile only, but 
millions more of automobiles are now 
sold. Result: a net gain m employment. 
It is easy to talk of building imperish¬ 
able automobiles, a permanent suit of 
clothes or pair of shoes, or a life-long 
razor blade; but let’s not forget that 
human nature is innately opposed to 
standardization, at least of the hard- 
and-fast long-term sort. It sounds im¬ 
pressive to talk of a few great industries 
where the life of the product is rela¬ 
tively short, where efficiency is low, and 
employment per unit of product is 
lower than ever before. Something, how¬ 
ever, may be said for all of these. 
Short-lived products permit steady re¬ 
placement, a circulation of cash, and 
increased employment. Low efficiency 
per m an in industry is exactly what 
the experts are aiming at in a differ¬ 
ent way. And „the decreased employ¬ 
ment per unit of product has the effect 
mentioned above in connection with 
automobile manufacture. 

It is hardly fair to assume that the 
“experts” have not balanced all these 
things one against the other, but if so, 
they have not made it clear. They seem 
to have left out of their discussions 
the fact that momentous new inventions 
can, and perhaps will, take up the 
slack, once we recover from this de¬ 
pression, as automobiles, the telephone, 
airplanes, radio, and the movies have 
done in the past. In a very short life¬ 
time, these five industries have become 
leaders, employing many millions of 
people. Other new industries of the fu¬ 
ture may repeat these successes. Fur¬ 
thermore, though we may talk glibly of 
over-production, no one yet knows just 
what is implied by this term, for the 


depths of human demand have never 
been fully plumbed and probably never 
will be. 

Technocracy no doubt has many 
splendid points. Its greatest virtue is, 
we think, that it does exist; in itself it 
Is evidence that men of many minds are 
testing this social problem of ours in 
laboratory crucibles. They may not be 
alchemists and thus may not he able 
overnight to transmute the present dross 
into an aureate future, but they have 
assuredly turned up truths which will 
slowly exert a great influence on our 
future civilization. Under the aegis of 
the Technocracy experts and similar 
bodies of scientists, changes may really 
come, but they must be accompanied 
by cultural influences that do not bear 
the “taint” of the machine age. 

As for the catch-words with which 
modern social reformers would lead the 
people, so far they all seem to be ex¬ 
ceedingly unfortunate. The individual, 
still imbued with a preponderant per¬ 
centage of human nature, judges, at 
a superficial glance at the woid used, 
that the whole thing is cant and chi¬ 
canery, and with a shrug reminds us 
of the tragic fate of German “Kultui.” 

Predictions 

F OR awhile, a year or two ago, it was 
the fashion to utter dire and gloomy 
predictions as to the future of civiliza¬ 
tion. Having, like the Roman Empire 
at its peak, become softened by a period 
of hitherto unbelievable prosperity and 
luxury, we were doomed never to re¬ 
cover from the ill effects of the capi¬ 
talistic scheme of things, from our 
mechanization program, and our own 
stupid short-sightedness; it was the end 
of everything, and only plans, plans, 
and more plans would save us. Nowa¬ 
days, the fashion has waned among the 
populace in general but has become 
more intensified m certain quarters. 

It now appears that, unlike the Ro¬ 
man Empire, we are to have no long 
period of decline, but, instead, are to 
fall plop! into oblivion. Statistics, 
graphs, intricate mathematics prove it! 
In one year, two years, three years, the 
number of unemployed in this country 
will number 20,000,000, or even 25,000,- 
000 . The size of American families has 
dropped from 4.6 persons in 1900 to 
4.01, and since it is still dropping, we 
can not continue to expect a steadily 
expanding home market for our prod¬ 
ucts. Technological progress has been 
such even during the lean years that, 
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were normal demand to make itself 
felt suddenly, a small proportion of 
those required for the purpose m 1929 
could easily meet it now with the aid 
of machines. 

Such predictions seem primarily a 
philosophy of fear. Advanced at a time 
when hope and confidence are taking 
hold and creating the will to fight the 
fight to better times, they are in ex¬ 
ceedingly bad taste On all sides one 
now hears not only predictions of im¬ 
provement to come in all lines during 
this year but also accounts of better 
business already in evidence. The auto¬ 
mobile industry, for example, itself a 
barometer of business conditions to a 
large extent, has already shown im¬ 
provement. In December, it showed an 
increased production over December, 
1931, this being the first month such an 
increase over the same month of the 
preceding year has been made since 
1929 This industry uses normally enor¬ 
mous quantities of rubber, cotton, lum¬ 
ber, plate glass, copper, lead, iron and 
steel, and many other products It em¬ 
ploys millions, directly and indirectly. 

If, therefore, the automobile indus¬ 
try has definitely begun its period of 
convalescence—as is generally believed 
—its activity w T ill serve not only to stim¬ 
ulate many diverse industries but will 
indicate the general trend. The calamity 
howlers wfill then have great difficulty 
in finding quotable statistics with which 
to alarm us. 

Automobiles 

T O speak of predictions and automo¬ 
biles in the same breath is just now 
the worst sort of faux pas. At least that 
is the impression gained from the atti¬ 
tude of the industry’s executives. Some 
of them frankly say that they are afraid 
to make statements that bear the least 
resemblance to predictions concerning 
the future of the industry; others will 
not even reply to questions; and only 
one in our experience has had the cour¬ 
age to tell, confidentially, of some of 
the ailments of the industry. 

There is no question that this great 
and typically American industry has 
been hard hit by the general depres¬ 
sion. Production of cars declined from 
5,600,000 in 1929 to 3.500,000 in 1930, 
to 2,500,000 in 1931, and finally to less 
than 1,500,000 in 1932. Consequently, 
reckoning by the Department of Com¬ 
merce’s estimate of an average life of 
seven years for all cars, there should 
be an accumulated replacement de¬ 
mand for more cars in 1933 than were 
built in 1929. Yet, faced with the pos¬ 
sibility of greater purchasing power 
this year and therefore the possibility 
of making larger sales than they did 
last year, what have automobile execu¬ 
tives done to take full advantage of their 
opportunity? To meet the problems with 


which, admittedly, they are faced? 
Have they produced this year anything 
outstanding to tickle the public’s fancy 
or to merit the enthusiastic approval of 
mechanically minded motorists? The 
answer appears to be: “Nothing.” 

Here, indeed, is one place where the 
inauguration of plan and purpose seems 
indicated. The industry is apathetic re¬ 
garding the future. The present is suffi¬ 
cient. No need to do more than improve 
odds and ends about the car. Then, if 
one maker adopts a new down-draft 
carbureter, a new transmission, free¬ 
wheeling. a new rubber engine suspen¬ 
sion, or some atrocious body style, the 
others copy at once. On the whole, im¬ 
provement is made thereby but, taken 
alone, each item is primarily a sales 
argument to beguile the public, whether 
or not it is a real contribution or 
possesses the merit of originality. 

It has been said that manufacturers 
all have on hand completed plans for 
a “tear drop” car, but each awaits the 
initiative of some other maker to start 
the fashion. Why the delay 9 Experi¬ 
ments with Diesel engines for automo¬ 
biles have been carried out, but so far 
no company has perfected a commercial 
engine of this sort. Why? Other possi¬ 
bilities, which w T e shall not attempt to 
enumerate here—the industry knows 
them better than we do—have been 
passed up. Again, why? 

One noted, far-sighted maker says he 
believes the point of saturation in per 
capita ownership of cars has not as 
yet been reached This, together with 
the present replacement demand and 
the fact that the foreign market is being 
more tightly closed against American 
cars, points to the necessity for concen¬ 
tration on the local market. By con¬ 
centration, how T ever. is not meant an 
efflorescence of ballyhoo and high pres¬ 
sure salesmanship, but the production 
of real and outstanding improvements. 

Blazing Ships 

UPERSTITIOUS French seamen are 
probably by now thoroughly con¬ 
vinced that some new jinx has singled 
them out as particularly good victims 
for disasters to come. Another great 
French ship, the 20,000,000-dollar liner, 
Atlantique , is the latest victim of a se¬ 
ries of fires that have taken toll of the 
French merchant marine since 1930. 
The Paris was damaged by fire at Le 
Havre; the Lutesia sank after being 
burned at St. Nazaire; the Asia sank 
after being destroyed by fire while 
carrying pilgrims to Mecca; the 
Georges Philippar was burned and sunk 
on the return trip of her maiden voyage 
to the Far East; and the Atlantique was 
burned in the English Channel early in 
January and was practically destroyed. 

What is the explanation for these 
fires? Sabotage? Perhaps. If so, those 


responsible ha\e covered their tracks 
well. The fact that m some cases fires 
broke out in several places on doomed 
ships simultaneously would argue 
against pure accident, at least in those 
cases. Also, the more modern of these 
ships were equipped with the latest fire 
signaling devices to indicate the loca¬ 
tion of a fire before it gained such 
headway as to be beyond control, and 
with fire doors and most efficient fire¬ 
fighting equipment. For these reasons 
and, furthermore, because there is a 
limit to coincidence, accident could not 
have been responsible except perhaps 
in one or two cases. 

When the German liner Europa, part¬ 
ly completed, burned at her pier sev¬ 
eral years ago, it ivas quickly learned 
that labor trouble was the cause Noth¬ 
ing so definite has been learned about 
the French ship fires. If sabotage has 
been responsible, either in the form of 
malicious arson hv some one on board 
at the time or m the form of purposely 
defective workmanship, then what is 
the purpose behind it all? If it has 
been sabotage, then the malcontents — 
who have become murderers because 
many lives have been lost in these dis¬ 
asters—have failed to dramatize and 
capitalize their deeds in not making 
known their reasons. That is, unless 
they wish simply to throw suspicion on 
all French ships. 

T ransairlantie 

T HE groundwork for transoceanic air¬ 
lines having been laid, both in re¬ 
gard to airplane design and scheduled 
ocean flight experience over a long 
period of time, the establishment of 
transatlantic and transpacific airplane 
services now seems imminent. Some 
time ago, the PanAmerican Airways 
System announced that contracts had 
been signed for at least six Clipper 
type monoplane transports larger than 
any heavier-than-air craft now in com¬ 
mercial use. These new ships, to be 
built in two types by the Sikorsky Avia¬ 
tion Corporation and the Glenn L. 
Martin Company, are expected to carry 
passengers, mail, and freight from the 
United States to Europe and the Orient. 
They are discussed m the Digest section 
of this issue. 

With this assurance that sufficient 
knowledge of ocean flying has been ob¬ 
tained, there can now be no possible 
excuse for foolhardy private attempts 
to span the Atlantic by airplane, other 
than that some obscure flier seeks the 
attendant publicity. There was no sane 
excuse for the disastrous attempt of 
the “Flying Hutchinsons” last year nor 
for that of the “American Nurse.” This 
year, we hope that, if other fliers seek, 
in like manner, the adulation of the 
crowd, public opinion will discourage 
and if possible put a stop to their plans. 



How YOU Can Test Telepathy 


M OST experiments on telepathy 
seem to have been inspired by 
an idea which I cannot help 
thinking improbable—the idea that 
telepathic powers, if real, are possessed 
by only a few individ¬ 
uals. This is a reflection, 
doubtless, of the prevail¬ 
ing theory of mediums, 
many believers in the so- 
called psychic phenom¬ 
ena holding that the in¬ 
tervention of one of these 
rare and gifted human 
individuals is necessary 
to provide contact be¬ 
tween ordinary human¬ 
ity and the mysterious 
powers, whatever they 
may be, which mediums 
are supposed to invoke. 

Whatever may be true 
about the alleged abil¬ 
ities of mediums, it is 
not logically necessary 
to apply this idea of pe¬ 
culiar power to telepa¬ 
thy. If telepathy is real 
at all, if it ever happens 
that there is exchange of 
information or of emo¬ 
tions between mind and 
mind, other than through 
the known channels of 
sense such as the eyes 
and ears, it is inherently 
probable that the power 
of sending or of receiv¬ 
ing such telepathic impressions is in¬ 
nate in virtually all human beings, just 
as the power of seeing is innate in 
everyone who has reasonably normal 
eyes. 

S OME persons may have developed 
these telepathic powers more highly 
than others, just as some individuals 
can read print better than the average 
or can distinguish very slight differ¬ 
ence of eolor or can use their noses to 
detect the tiny differences in odor be¬ 
tween varieties of coffee or tea or per¬ 
fume. 

The question is, can telepathy be 
likened to these well-known abilities? 
Is it possible that there exists in hu¬ 
manity 'p forgotten ability of some kind 
to communicate with each other, an 
ability which modern human life does 
not encourage or develop? If the claims 
lor telepathy represent anything more 
than delusion and idea seems 


By E. E. FRE E, Ph. D. 

inherently more probable than the 
more conventional belief that each gen¬ 
eration harbors a few “telepathists” who 
possess a power quite lacking m the 
rest. At least, this is an idea worth test¬ 


ing and one which happens to be easier 
to test conclusively than the contrary 
hypothesis of special and mysterious 
powers. 

Present-day investigations of telepa¬ 
thy seem all to have ended in blind 
alleys. There are unquestionably many 
facts which suggest the possibility that 
telepathy is real but there is none, to 
my knowledge, which provides what 
could be called satisfactory proof. In¬ 
cidents of premonition or of sudden 
mysterious knowledge of supposed 
events later found to be true mean 
nothing. The arm of coincidence really 
is long and the only way to extract 
proof from these instances would be to 
reduce them to mathematical formula¬ 
tion according to the rules of chance; 
discovering, for example, just how many 
previous premonitions had been ex¬ 
perienced by each such “telepathic” 
individual but found not to be correct. 
In no instance which I have been able 


to find by inquiries extending over sev¬ 
eral years has it been possible to pro¬ 
duce facts completely excluding both 
illusion and coincidence and proving 
the supposed telepathy to be a fact. 

This does not disprove 
telepathy It merely 
shows the difficulty 
either of proving or of 
disproving it by collect¬ 
ing supposed instances 
of its occurrence. The 
method of study needs 
to be changed. 

EJECTIONS almost 
equally fatal may 
be brought against an¬ 
other common kind of 
telepathy test, the fa¬ 
miliar experiment in 
which some fact, object, 
or message is agreed 
upon and a peison not 
in the seciet is asked to 
“receive” telepathically 
some inkling of what 
the secret is. In tests 
of this type, first sug¬ 
gested by E. F. Mac¬ 
Donald of the Zenith 
station in Chicago, and 
conducted some time ago 
in England under the 
direction of Sir Oliver 
Lodge and in America 
by Professor Gardner 
Murphy, the aid of radio 
was enlisted, the selected list of secrets 
being known only to a group of persons 
in the broadcasting studios. At given 
signals radio listeners all over the 
country were asked to guess what ob¬ 
ject or message was being thought of 
and to send in their reports. Thousands 
of these records yielded only very small 
percentages of success and not a scin¬ 
tilla of the desired proof that telepathy 
is real. 

A variant of this test is to seal up a 
drawing or some similar object inside 
an opaque envelope and to ask the 
supposed telepathist to reproduce this 
concealed object by an independent 
drawing. Notable experiments of this 
type have been made by Dr. Carl Bruck 
of Berlin, Professor R. Tischner of 
Munich, Mr. Malcolm Guthrie of Lon¬ 
don, and others. Some of the most 
striking results have been described in 
Scientific American [May, 1927, and 
March, 1932] by the veteran psychic in¬ 


i’N the accompanying article, Dr. Free proposes a test of 
telepathy m which you can take an active part. Your co¬ 
operation will assist us to obtain valuable evidence on this im¬ 
portant scientific subject. There are no prizes or recompense 
other than the satisfaction that you will feel in having con¬ 
tributed your personal services toward the solution of a prob¬ 
lem of science. 

The test is interesting and the rules are few. You will surely 
want to try it with your wife or sweetheart, a friend or even with 
a casual acquaintance. When you do, record your results on 
the convenient chart which is published opposite, and send to 
us. We have arranged the page so that it can be cut out without 
damaging the binding of your magazine. 

Dr. Walter Franklin Prince, well-known psychic investigator 
and Research Officer of the Boston Society for Psychic Re¬ 
search, has been consulted in the preparations for this test and 
has agreed to take part in analyzing the results obtained by you. 

Other articles on the subject of telepathy will follow. We 
have also in preparation other tests that will be just as interest¬ 
ing as this one and m which you will again be invited to take 
part. The results of the present test will be published just as 
soon as the committee is able to compile and analyze the totals 
on the charts as they are received. 

It is inevitable that any discussion of telepathy (or even the 
mere mention of the word) should arouse controversy. So little 
factual material is available that many different opinions are 
bound to be expressed. Dr. Free maintains that "it is inherently 
probable” that the power of telepathy, if there be such power 
at all, "is innate in virtually all human beings.” This may or 
may not be true, but if it is, a comprehensive test, such as the 
present one, should reveal results that exceed those that could 
he ascribed to chance .—The Editor . 





Cut chart along this line and you will not damage the binding of your magazine 


ScientificAmerican 
Test of Telepathy 


THE rules governing this test of telepathy, in which 
SCIENTIFIC American readers are invited to conduct 
the preliminary research, are few and simple. They are 
given in detail in the accompanying article and are con¬ 
densed here for convenience: 

(1) "Sender” (agent) sits facing a table. 

(2) "Receiver” (percipient) sits on opposite side of 
table with his back to agent. To prevent distraction by 
near-by objects, percipient is blindfolded. 

(3) Agent has one of a pair of opaque dice, a cup, a 
pencil, and this chart. When all is in readiness, agent 
shakes die in cup over which his hand is held and then 
sets cup down sharply on table so that die comes to rest 
in bottom of cup. Agent looks straight down on die, con¬ 
centrates on the number he sees, and percipient "guesses” 
the digit as soon as possible after he hears the thump of 
cup on table, voicing this guess aloud. 

(4) If the percipient’s "guess” is correct, the agent 
notes an "R” (for right) in the first space provided be¬ 
low. If incorrect, agent notes a "W” (for wrong) m the 
same space. This procedure is continued for 500 shakes 


of the die, the letters R or W being entered in the spaces 
in their numbered sequence. 

(5) The percipient must not be told of accuracies or 
inaccuracies until the test is completed. In fact, there 
should be no conversation between the agent and per¬ 
cipient during the test. 

(6) The surroundings should be such as not to distract 
the attention of either of the two participants. 

(7) When the 500 shakes have been completed, add up 
the number of correct "guesses” and enter the total in the 
space provided on the other side of this chart. Also record 
the number of incorrect "guesses.” 

(8) Mail the completed chart to: Editor, SCIENTIFIC 
AMERICAN, 24 West 40th Street, iS^ew York City. 

It will not be possible to acknowledge receipt of charts, 
nor can charts be returned. It is suggested that you make 
a record of your results for reference when the analyses 
of all results are published. 

By conducting this test in accordance with the above 
rules, you will be making a valuable addition to the data 
on the subject of telepathy. 
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WRONG 


If the result does not suggest any cause in operation other than chance, the giving of name and 
addiess is optional. But if it does suggest that telepathy may be involved, names and address¬ 
es of agent and percipient must be given, as it may be then desirable to ask a few questions or to 
suggest further experiments and give directions for their governance. No name will be publish¬ 
ed unless written permission is first obtained. 

Date of test 


AGENT 


Name 

Address 


PERCIPIENT 


Name 

Address 


JLuR obvious reasons, it is important that the committee know, when analyzing the results, 
the exact relationship between the agent and percipient. Please, therefore, indicate on the 
following dotted line whether the participants are husband and wife, sweethearts, brothers, sis¬ 
ters, cousins or other relatives, friends, acquaintances, strangers, et cetera. 
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vestigator, Dr. Walter Franklin Prince. 

Not only does this method of repro¬ 
ducing supposedly sealed drawings open 
the way for types of fraud well known 
to skilful conjureis but it seems to be 
an almost universal characteristic of 
the results that the reproduced draw¬ 
ings or writings never duplicate the 
sealed-up original exactly but merely 
resemble it more or less remotely. Thus 
enters an element of individual interpre¬ 
tation unfortunately provocative of per¬ 
sonal argument and frequently fatal to 
the tests’ real scientific value. 

What are generally recognized, I be¬ 
lieve, as the most important tests of 
telepathy (from a statistical viewpoint) 
yet made are those of the department of 
psychology of Groningen University, 
Netherlands, and of Dr. G. H. Esta- 
brooks, now of Colgate University, the 
latter published by that admirably con¬ 
servative and level-headed group of 
investigators, the Boston Society for 
Psychic Research. Dr Estabrooks’ ma¬ 
terials were ordinary playing cards, 
one person attempting to “send” and 
another attempting to “receive” the 
names and suits of cards turned up at 
random out of the deck. Similar tests 
have been made by Professor Gardner 
Murphy, by Dr. J. E Coover of Stan¬ 
ford University, and by others All have 
given results of some interest but still 
far short of being conclusive, either for 
or against the supposed telepathic facts 

P ERHAPS not every investigator in 
this field would agree that all the 
lines of inquiry thus briefly mentioned 
have ended hopelessly in blind alleys 
but all will concede, I imagine, that it 
would do no harm to try a new street. 
This street ought to be, I submit, a 
widening of the human experimental 
material. Professor Coover’s tests in¬ 
volved some 200 subjects. The radio 
tests, slight as they were in subject 
matter, did include many thousands of 
individuals. With these two exceptions, 
tests of telepathy have been made 
either on individuals claiming to have 
special powers or on a few 7 individuals 
who inevitably became accustomed in 
each case to the methods of the tests 
and the results expected. Might it not 
be useful now to apply some test of 
telepathy both simpler and more com¬ 
prehensive than the radio tests, to an 
audience almost equally large? 

Most students of the subject would 
agree that it might and here lies, I be¬ 
lieve, an important opportunity for the 
readers of Scientific American. 

Theje has been devised and tried out 
privately a very simple test of telepathy. 
Its materials are no more complicated 
than a single opaque die (one of a pair 
of dice such as used in backgammon 
and parchesi), and a cup of cardboard, 
wood, china, or glass. Anyone can give 
the test; anyone can take it. An hour 


suffices for a complete series with one 
individual. Some information can be 
obtained in 20 minutes. If even a small 
fraction of the thousands of readers of 
Scientific American will try this 
simple test and will report the results 
to the magazine, it almost certainly 
will be possible to decide whether any 
rudiments of telepathic ability for 
simple ideas like numbers exist in this 
w T ide-spread group 

T O carry out the suggested test, tw 7 o 
people are necessary, a “transmit¬ 
ter” (agent) and a “receiver” ( per¬ 
cipient). The agent and peicipient sit 
on opposite sides of any small table; 
the agent faces the table, the percipient 
(blindfolded) has his back toward it. 
Since the die is to be shaken and then 
exposed in the cup on the table top, 
where it can be seen by the person 
acting as the agent, the percipient must 
be seated so that he cannot possibly see 
the die, even under the edge of the 
blindfold. There must be no mirror or 
other reflecting object in wffiich he 
might see the number of the die. even 
unconsciously. 

The agent shakes the die in the cup 
over which he holds his hand, and 
then sets the cup down sharply on the 
table, right side up, the die inside. 
The thump of cup on table is the sig¬ 
nal to the percipient. As the die comes 
to rest, the agent looks straight down 
on the number that falls uppermost on 
the die and concentrates on this num¬ 
ber. As soon as possible after hearing 
the final thump of the cup, the per¬ 
cipient “guesses” what number is up¬ 
permost and speaks this number aloud 
There being six numbers on the die, 
the percipient has only six choices; 
one, two, three, four, five, or six. When 
the percipient speaks the number that 
he has “received,” the agent makes a 
record on the printed form provided 
here, by writing either “R” or “W” for 
right or wrong. There should be no 
w T ord spoken by either party that would 
indicate to the percipient whether his 
report is correct or not. 

Five hundred such records, each of 
one shake of the die, constitutes a suffi¬ 
cient series with one individual. With 
a receiver who responds reasonably 
promptly such a series of 500 trials 
may be completed in an hour. Now 
comes the important problem, that of 
determining whether the receiver’s 
guesses indicate a greater percentage of 
correct guesses than would be expected 
from the mere theory of chances. If 
they do, there is evidence either of 
telepathy or of some unusual knowl¬ 
edge acquired by the receiver. If they 
do not, no such evidence appears 
Unfortunately, the computation of 
exactly how many correct guesses might 
be expected by mere chance is not al¬ 
together simple. Were it possible to 


make many millions of shakes of the 
die with one person guessing, very 
nearly equal numbers of shakes would 
turn up for each of the six possible die 
faces The guesser depending on pure 
chance would get almost exactly one 
sixth of these correct. With practicable 
numbers of shakes and guesses, these 
rules are less certain. 

It is even to be expected, the mathe¬ 
matical theory of chances tells us, that 
among a great many separate series of 
500 guesses each, there might be one 
series or two which would be almost 
entirely correct. Common sense might 
jump at the conclusion that this would 
indicate individuals of marked telepath¬ 
ic powers but for once common sense 
would be wrong This is only one of 
many pitfalls that the theory of chances 
holds for the unwary amateur in mathe¬ 
matics. 

That is why it is so essential that 
many separate series of 500 tests each, 
taken by many individuals, should he 
assembled at one place for joint study. 
To such collections of tests, the com¬ 
plete mathematical theory of chances 
can be applied with assurance. Anyone 
familiar with this theory can collect 
records for himself and can compute 
their joint results. In addition, the Edi¬ 
tor of Scientific American will re¬ 
ceive series of tests which readers will 
record on the prepared form and send 
in, in accordance with the instructions 
printed on the first page of the form. 

W HAT may he the results if some 
thousands of observers make such 
tests and send them in? Two possible 
results would have significance. 

First, it might be found that the 
complete series of results showed ex¬ 
actly the number and distribution of 
correct guesses to be expected from the 
theory of chances. This would be high¬ 
ly presumptive evidence, if not absolute 
proof, that the readers of Scientific 
American as a class possess no tele¬ 
pathic ability. The inference would he 
strong that telepathy of the kind dis- 
closable by simple tests with numbers 
is not a general human quality. 

Second, the results might show a 
distinct leaning in favor of correct 
guesses; more of them being right than 
the latitude allowed under the theory 
of chances would permit. That would 
be very strong evidence, amounting 
practically to proof, that telepathy is 
real and that it is, in some degree at 
least, a common possession of mankind, 
needing only to be recognized and 
trained in order to become of vast use 
to the world. 

Persons interested in uncovering the 
real facts about this much-disputed 
matter of telepathy can render real ser¬ 
vice by inspiring and reporting series 
of tests, as here outlined, to the Editor 
of Scientific American. 



The Limits of the Solar System 


By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University 
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington 


H OW large is our solar system? 
The remotest known planet at 
times is five billion miles from the 
sun; but this is not the limit* for most 
comets go farther. We can be certain 
that many of them have come from 
more than a thousand times the earth’s 
distance from the sun, and are on their 
way to return at least as far; but to 
set the outer limits is not so easy. 

No comet has ever been seen at as 
much as ten times the earth’s 
distance. They fade out and 
become invisible long before 
this Our only way of finding 
the maximum extent of their 
paths is by calculations which 
depend essentially on deter¬ 
mination of the velocity of 
their motions in the observable 
region. For any given distance 
from the sun there is a definite 
speed, called the “parabolic 
velocity,” such that a body 
moving with this speed, lela- 
tive to the sun, in any direc¬ 
tion, will just be able to escape 
from the sun’s gravitation into 
infinite space. Faster moving 
bodies will escape more quick¬ 
ly, but slower ones will reach 
a maximum distance and re¬ 
turn. At the earth’s distance 
from the sun, one “astronomi¬ 
cal unit,” the parabolic veloc¬ 
ity is 42.09 kilometers per 
second. A comet with a maxi¬ 
mum distance of 100 astro¬ 
nomical units would have a 
velocity smaller by one pait 
in 200; with a maximum dis¬ 
tance of 1000, by one pait in 
2000 ; and so on. Unless our observa¬ 
tions are precise and cover a long arc 
of the orbit, we can hardly hope to dis¬ 
tinguish between a comet with a maxi¬ 
mum distance of 10,000 units, which 
would return in about 350,000 years, 
and one with a parabolic orbit which 
would never return at all—and yet 
10,000 astronomical units is less than 
4 percent of the distance of the nearest 
star. 

How far off can a comet go and still 
belong to the sun’s family? If our sys¬ 
tem «re utterly isolated in space there 
would undoubtedly be no limit. Though 
it had receded to any finite dis tance, 
however great, the sun’s attraction 
would pull it back if it was then re¬ 
ceding slowly enough. A 
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But space is strewn with stais, which 
also attract the comet. We might ex¬ 
pect that, as soon as the comet had gone 
so far that the attraction of any other 
star exceeded the sun’s, it would be 
drawn into the depths of space and ir¬ 
retrievably lost to us. This would cer¬ 
tainly happen if the sun and stars weie 
held fixed m space and only the comets 
were free to move. The sun's domain 
would then extend roughly half way 


to the nearest stars in every direction 
—more or less, according as the star 
was less or more massive than the sun. 
Between us and Alpha Centauri the 
limit would be at some 110,000 astro¬ 
nomical units, or 1% light-years. In 
some other direction it would be twice, 
or possibly three times, as remote. 

But the stars are moving and this 
makes a remarkable difference, as has 
recently been shown in ^an interesting 
discussion by Professor Opik, a distin¬ 
guished Esthonian astronomer and a 
leading spirit in the plan of meteoric 
observation of which we told last month. 

Near aphelion a comet moves very 
slowly. For example, one with a period 
of a million years will have a maximum 
distance of 20,000 astronomical units. 


To tiavel the last hundred units of this 
distance, out and back again, takes it 
90,000 years The stars, on the con¬ 
trary, are moving at an average rate of 
six oi eight astronomical units a year. 
At a distance of 10,000 units a star of 
the same mass as the sun would attract 
the comet four times as stiongly as the 
sun at aphelion; but with this rate of 
motion the star could not be as neai as 
this to the comet for more than about 
3000 years. Its attraction 
therefore gets a grip on the 
comet (so to speak) for only 
a short time, while the sun is 
at work steadily for a vastly 
longer interval. Hence, even at 
great distances, the sun pre¬ 
vails and the extent of its ef¬ 
fective domain is much larger 
than had previously been sup¬ 
posed. The net effect of the 
star’s attraction on the comet 
is to give it a pull toward the 
neatest point on the star’s 
track. The closer the star 
comes, the greater is its at¬ 
traction hut the shorter is the 
time while it is near, so that 
the effect does not increase 
nearly as much as that of the 
steady pull of a fixed body. 

DISTURBANCE great 
enough to pull the comet 
away fiom the sun into a para¬ 
bolic or hyperbolic oi bit would 
be produced only if the star 
came really near it. For a 
comet 20,000 units from the 
sun the approach would have 
to be within 200 units; for one 
million units away, within 1400 units. 
The stars are so far apart that such 
upproaches must be exceedingly rare. 
Dr. Opik calculates that, if the sun had 
a family of comets with oibits so 
elongated that their maximum distance 
was one million astronomical units, it 
would take 3,000,000,000 years for one 
half of the number to be lost by en¬ 
counters with passing stars. Only seven 
percent of comets within an aphelion 
distance one tenth as great would be 
lost at the same time (which is about 
the estimated age of the planetary sys¬ 
tem) . With the larger distance a comet’s 
period would be about 350 million 
years, with the smaller about 11 million, 
so that the former group is likely to 
make several returns to the sun, and 



Ferdinand Ellerman, astronomer at Mt. Wilson Obser¬ 
vatory, examining the 16-inch image of the sun at the 
deep underground base of the 150-foot tower telescope 
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the latter a great many, before they 
vanish into space 

The chance that a comet of such long 
period will continue to return near 
enough to the sun to be seen is a very 
different matter. To make discovery 
probable the perihelion distance must 
be less than two astronomical units. At 
this distance the orbital velocity "would 
be 30 kilometers pei second. At aphe¬ 
lion, if the distance is 100,000 units, 
the orbital velocity, by the law of areas, 
would be 1/50,000 of this, or only 60 
centimeters, or two feet, per second. To 
raise the velocity to eight feet per sec¬ 
ond would double the perihelion dis¬ 
tance and destroy all hope of seeing any 
ordinary comet fiom the earth. 

If the atti action of a passing star on 
a comet at this distance should impart 
to it a speed of 10 feet per second, the 
comet would be surely lost to human 
observation, though not to the sun’s 
retinue. This is only 1 /44th of the speed 
necessary for escape, and the chance of 
an encounter close enough to produce 
the corresponding effect is about 2000 
times greater. Hence an observed comet 
with a period of 10.000,000 yeais stands 
less than an even chance of coming 
close enough to the sun on its return to 
be seen from the eaith. Dr. Opik, fiom 
a detailed investigation, concludes that 
a comet with a period of a million yeais 
would ha\e at best an even chance of 
continuing duiing the probable pat>t 
histoiy of our system to return within 
the region where comets shine and 
grow tails. Comets with periods less 
than 30,000 years would be much less 
affected. But even these stand a good 


chance of having the direction of their 
motion changed, and w T ith it the in¬ 
clination of the orbit plane. This may 
go far toward explaining the fact that 
the orbit planes of comets of long pe¬ 
riod lie practically at random, with all 
possible inclinations. 

The attraction of the stars is not the 
only, nor indeed the principal, danger 
to which comets are exposed. A single 
close approach to one of the major 
planets may alter the orbit greatly, or 
even speed the comet up so much that 
it flies away, never to return. An idea 
of the average amount of these pertur¬ 
bations may be obtained from Halley’s 
comet, which can never come danger¬ 
ously near am of the planets—that is, 
near enough to have its orbit radically 
changed. Nevertheless, the planetary 
perturbations during the 27 returns 
which have been observed have caused 
an average diffeience of one and a half 
years between the duration of successive 
ie\olutions, the period fluctuating ir¬ 
regularly about an average of 77 years. 

T HIS change in period corresponds 
to an alteration of the velocity, when 
at unit distance from the sun, by 7.8 
meters per second Small as this seems, 
an equal change in the velocity of a 
comet of longer period produces star¬ 
tling results. The a\erage change in a 
period of a thousand years would be a 
century; a period of 10,000 years might 
be increased by 8000 years or dimin¬ 
ished by 3500; while with an initial 
period of 100.000 years the comet might 
be deviated into a hyperbolic orbit and 
lo*t. 


The attraction of the planets, even 
more than that of the stars, therefore 
operates to set a limit to the extent of 
our system. A comet with a period of 
10,000 years and an aphelion distance 
of 930 astronomical units is already 
likely to show great variations in the 
distances to which it recedes and the 
intervals of its return, and one which 
reached a distance of three or four 
thousand units would lie in serious 
danger of ejection from the system at 
its next return. Except for such pre¬ 
carious hangers-on, our system -would 
therefore appear to be limited to an 
extent of hardly more than a hundredth 
part of the distance of the nearest of 
the stars. 

In view of the steady loss of comets it 
is remarkable that so many remain. 
Many, perhaps far more than now be¬ 
long to our system, must have been cast 
out from it in times past. Whether they 
owe their fate to the Influence of planets 
or of stars, they aie doomed to isola¬ 
tion. The attraction of a passing star, 
though great enough to eject a comet 
from the sun's domain, is far from ade¬ 
quate to cam it along with the star 
as a member of its own system. The 
comet wandeis away independently, 
pursuing after a while an almost rec¬ 
tilineal path in the depths of inter¬ 
stellar space, deflected, now this way, 
now" that, by the attraction of passing 
stars, but keeping company with none 
—in actual realization of the ancient 
Biblical image of "wandering stars to 
whom is reser\ ed the blackness of dark¬ 
ness forever .”—Princeton University 
Observatory , January 5, 1933, 



A striking autumn photograph looking east from Mt. Wilson Observatory* Taken by the astronomer Ferdinand Ellerman, 
who is also an expert in photography* This is one of a series of his fine photographs which have occasionally been pub¬ 
lished in these pages because of their general interest. This picture includes the spot in the San Antonio Mountains, 23 miles 
distant (one inch below top and three from right edge), where Professor Michelson made one of his light velocity tests 




W HEN that amusing mite of the 
screen, Mickey Mouse, cavorts 
through his antics, -whistling, 
talking, and sometimes singing, he 
does it to the rhythm of a predetermined 
mechanical heat. Strictly speaking, 
Mickey’s dad, Walt Disney, furnishes 
the voice. He substitutes for the vocal 
cords of the movie character which he 
has created, and which'“lias become as 
well known and: "as popular as the 
brightest stars. When Mickey’s fair 
lady utters mouse-like yet human 
sounds, the vocal cords of Marcelita 
Garner are the ones that are in action. 

In order to achieve perfect syn¬ 
chronism of sound and picture m the 
production of these cartoons, a mechani¬ 
cal “beater” is employed to carry a 
definite rhythm throughout the work. 
You, sitting in your comfortable the¬ 
ater seat, do not hear the timing beat, 
but without it the smoothness of the 
action might be interrupted by lack of 
synchronism. The mechanical beater 
consists of a motor that drives a series 


Mickey Mouse 

By ANDREW R. BOONE 

Later the sound tiack and completed 
picture are double printed and sniff 
and picture match perfectly. 

Voices, music, and sound effects are 
lecorded simultaneously. In the case of 
a dialogue sequence, where the action 
requires both sound and lip action, this 
is “pre-scored.” Then the sequence is 
studied to determine where each vowel 
and consonant occurs. From this an 
exposure sheet is piepared for the ani¬ 
mators, who prepare thousands of draw¬ 
ings for each picture. The exposure 
sheet shows the animator where the 
mouth is to open, where it is to close, 
and where the initial and final sounds 
occur. 

F ROM the “human side,” Disney en¬ 
deavors to tianslate all his char¬ 
acters into personalities, except Pluto 
the Pup. Pluto spends most of his time 
barking and sniffing up trees. Minnie 
may scream and fall into a lake as Miss 
Garner “doubles” for the shriek and an 
assistant twiddles his fingers in a pan 
of water within two inches of a micro¬ 
phone, but there is a definite tie-up of 
mechanical beats between every sound 
and the picture itself. They cannot be 
divorced in explaining how voices are 
given these imaginary characters and 
the picture is filmed. 

“We always keep in mind the definite 



fore the pictuie is finished. Befoie we 
go into production we know the music 
to be used, the tempo and exact number 
of bars of each phrase to be played. 
Were we to finish the picture first, it 
would be impossible to bring the sound 
effects, voices, and music into perfect 
synchronization. If the effects vary one 
frame—%4 of a second—we consider 
that to be an error; if they’re two 
frames off audiences will know there’s 
something wrong, though only Vi 2 of a 
second will be lepresented.” 

So, from the beginning, each step in 
the making of a movie sound caitoon is 
taken with scientific accuracy. At the 
outset a “gag” meeting is held, attended 
by the studio staff. At this meeting a 
general idea of the picture to be pro¬ 
duced is formulated and discussed. 
Suggestions as to story, plot develop¬ 
ment, comedy gags, music, and sound 
effects are talked over and either elab¬ 
orated upon or discaided according to 
their merits. The musical diiector sits 


of contacts which interrupt a buzzer 
circuit. The beats so produced are de¬ 
livered to headphones where they are 
audibly reproduced to guide the makers 
of the cartoons in many of the essential 
steps. 

S INCE sound pictures run at a stand¬ 
ard rate of 90 feet per minute, the 
tempo for sound cartoon production is 
developed in terms of film frames per 
second. The shortest beat used b) 
Disney is four per second. 

The voices given to the tiny animals 
of the cartoon cannot be separated m 
production from the music and other 
sound effects. Pluto the Pup may sniff 
in response to Mickey’s command, but 
the sniff comes on, say, the 24th note 
of the mechanical beater. Some member 
of the orchestra, at the time playing 
background music, counts the buzzes as 
they reach him through earphones, and 
on the 24th inhales through one nostril. 
This inhalation, performed within a 
few inches of a microphone, corres¬ 
ponds with the exact frame on the pic¬ 
ture where the hound begins to sniff. 


rhythm of music,” Mr. Disney ex- in on all “gag” meetings and as various 

plained, “even though the rhythm varies types of action are suggested, music 

from time to time in the picture. We al- appropriate to that action is suggested 

ways score the back-ground music be- and played. In this manner a skeleton 



Recording voices, music, and sound effects for a movie cartoon. Note the head¬ 
phones through which the synchronizing beat is brought to each participant 
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of a story is finally built, as is an idea 
of the appropriate music and sound 
effects to accompany it. 

After the idea, plot, “gags” (includ¬ 
ing conversation), music, and sound 
effects have been decided upon, a com¬ 
plete scenario is wiitten in 
continuity form, covering the 
story. This scenario is sub¬ 
sequently broken down into 
individual scenes for the 
various artists or animators. 

These individual scenes are 
then distributed to each 
artist, and each and ev¬ 
ery separate scene so dis¬ 
tributed carries a particu¬ 
lar continuity of action 
which the animator or artist is to por¬ 
tray or draw T . The sheet upon which the 
action or scene is described is termed 
an “instruction sheet.” 

HEN the artist or animator re¬ 
ceives from the scenario or story 
department the particular scene he is 
to animate, or draw, complete informa¬ 
tion legarding the action of the scene 
to be depicted in that particular portion 
is described m detail on the instruction 
sheet. At the same time he is given an 
exposure sheet. It is on this that the 
music to fit the action described m the 
sheet is indicated. “The idea of syn¬ 
chronizing musical ‘beats’ with ani¬ 
mated action is purely mathematical,” 
explained William E. Ganty, Chief 
Engineer for the studio. “We know 
theie aie 16 frames of picture in one 
foot of film, and this is run in projec¬ 
tion at the exact speed of 24 frames per 
second. Therefore, the exposure sheet 
is laid out in a manner that conforms 
to a foot of film, wdiich is to say that on 
this exposure sheet are provided spaces 
to correspond with frames of film, and 
16 spaces on the exposure sheet repre¬ 


sent one foot of film. In other w T ords, 
one space on the exposure sheet repre¬ 
sents one frame of film.” 

“It is on this exposure sheet that the 
music is indicated to fit the action de¬ 
scribed in the instruction sheet. 
Each ‘beat’ of music is placed 
opposite the particular position 
of action to which it must cor¬ 
respond, when finished. As the 
spaces on the exposure sheet 
account for every frame of 
film, a separate drawing, or combina¬ 
tion of drawings, must be made for 
e\ ery space. Therefore 
each space is numerical¬ 
ly numbered in consecu¬ 
tive order, and whenever 
a certain position of action is to cor¬ 
respond with a particular beat of music 
and sound effect, a musical symbol is 
placed on that numbered space on the 
‘exposure sheet’ opposite the particular 
position of corresponding action. Thus 
the action, music, voices, and sound 
effects are tied together.” 

As the artists complete their anima¬ 
tion of the action, their drawings are 
then traced or inked onto transparent 
celluloid sheets and subsequently paint¬ 
ed. These celluloid sheets are then 
photographed, a frame at a time in 
numerical sequence, against an appro¬ 
priate background which gives the pic¬ 
ture its depth and character. As the 
cameraman can only photograph one 
frame at a time, he carefully checks the 
action back to the exposure sheet to 
see that each frame of action is photo¬ 
graphed exactly as is shown on the 
sheet. 

Furthermore, when the exposure 
sheets are first made up, the musician 
writes the music and sound effects to 
conform to the tempo or beats as shown 
thereon, his musical measure being 
numbered to correspond to the spaces 





Movie cartoon animators at work drawing the separate scenes, thousands of 
which are required for one reel. They are guided by pre-arranged instructions 



Photographing the finished cartoon 
drawings, one at a time, and check- j 
ing sequence and synchronization 


on the exposure sheet. In this manner 
each measure is recorded on a piece 
of sound film, in exactly the same place 
on the film as the action to which it 
must correspond wall be on the cor¬ 
responding picture film, when com¬ 
pleted. 

T O insure accuracy of tempo and 
unison of time for the entire orches¬ 
tra, the mechanical beat is transmitted 
to each individual, or in some instances 
to the director alone. Under such cir¬ 
cumstances he stands wfithin a tiny 
room, looking at the orcliesti a through 
a glass window and hearing their 
music, greatly reduced in volume, 
through a loudspeaker. 

Meantime Mr. Disney and his “vocal 
assistants” stand near the several micro¬ 
phones, their instruction sheets in hand. 
On the indicated “beat,” one may cluck 
like a hen, another may yowl like a 
dog, Mr. Disney may speak as Mickey 
would speak, or Miss Garner may 
shriek as in fright. 

The sound recording may either pre¬ 
cede or follow the creation of the draw¬ 
ings to accompany it. After the sound 
track and the picture film have been 
made and developed, the two strips, 
matched frame for frame and of ex¬ 
actly the same length, are transposed 
through “double printing” to a positive 
print. This is the final cartoon, with 
both action and sound in synchronism. 

Mickey Mouse cartoons are produced 
on a two-week schedule, each one tak¬ 
ing 10 weeks to complete. The estimated 
production cost of each film is in the 
neighborhood of 20,000 dollars, and a 
total of 125 people may co-operate in 
making one cartoon. The picture that 
takes 10 weeks to make provides for 
you just seven minutes of screen en¬ 
tertainment. 




Bacteria for Amateurs 


Practical Microbe Hunting for the Amateur Microscopist 
By R. M. WATROUS 


A FEW years ago there appeared in 
the Scientific American a series 
of articles on the home construc¬ 
tion of telescopes, wherein a genial 
and clever man exposed a surprising 
fact. To pursue astronomy, it seemed, 
required no colossal fortune; telescopes 
could be made by the exercise of some 
muscle and a moderate degree of skill 
and intelligence. To me, as to many 
others, that article opened a rich and 
pleasant field of endeavor. 

It has occurred to me that there is 
another of those doors to be opened; 
it leads into corridors dark and un¬ 
known and to chambers exquisitely or¬ 
namented by the work of good men. 
My own experience has convinced me 
that men of the type who, as amateurs, 
build telescopes and follow scientific 
hobbies can equip a serviceable labora¬ 
tory for the study of bacteria with 
little expense and little effort. 

There is much to say about the fas¬ 
cination and excitement of peering 
down a small magnifying tube at the 
smallest of known living things, and 
little space in wdiich to say it. The his¬ 
tory of that itch to know about these 
forms of life is fantastic and colorful 
and has had its martyrs greater, as 
martyrs, than Galileo and more ec¬ 
centric than Newton. I have opened my 
home-made incubator more times than 
would be convenient to count, and 
peered at microscope slides without 
number, yet every morning the tubes 
and plates in that warm little box— 
some clouded with white, some irritat¬ 
ingly clear, some red with acid, some 


ominously green—every morning they 
have the same old thrill of the unknown. 
What will you find? God alone knows, 
and you can but conjecture. 

With the indispensable instrument of 
the amateur bacteriologist, the micro¬ 
scope itself, we come at once to the 



Figure 1: An old tin can was made 
into a perfectly good hot-air oven 


most expensive, and hence the most 
thorny item in our list of things to be 
acquired. Begging, borrowing or even 
stealing may produce one for a man 
who has the hunting itch but if these 
methods fail, he must buy one. This 
should be a good instrument with an 
oil-immersion lens, giving a magnifica¬ 
tion of 1000 diameters. Koch himself 
could not ask for more. 

It must seem strange that, m prepar¬ 
ing to grow bacteria, our first thought 
should be how to kill them—wholesale, 
utterly, and efficiently. Yet one has only 
to remember that practically nothing 


can be learned about so small an organ¬ 
ism until we can grow it absolutely 
pure, apart from all of the too-friendly 
little neighbors which linger every¬ 
where with a pious urge to be sociable. 
Therefore we shall need two sterilizers. 
a hot-air oven for glassware and metal, 
and a steam-box for our soups and jel¬ 
lies, for these must not be heated above 
the boiling point. 

The catalogs of instrument companies 
bristle with elaborate and expensive 
machinery for accomplishing these two 
simple ends but two discarded five- 
gallon oil tins do the work easily and 
painlessly for me. Let us first consider 
the hot-air oven. 

I N the side of an empty five-gallon 
oil can of the old square type a 
square hole was cut, large enough to 
make an ample door. The iron was bent 
in and backward upon itself for V 2 inch 
about the margin, eliminating the 
rough-cut edge. A door was cut about 
an inch larger in each dimension than 
the hole, hinges were bolted on with 
stove-bolts, and a handle-catch attached, 
as shown m Figure 1. The oven is also 
shown in one of the photographs, page 
150. A cheap thermometer, registering 
up to 200 degrees, Centigrade, was fitted 
with a perforated cork m the erstwhile 
vent of the can, and a low shelf—a 
simple piece of bent galvanized iron 
standing on its down-turned ends—was 
set in place. The oven was then ready 
for use and, ever since, it has functioned 
as faultlessly as if it had cost 50 dollars. 
It is heated by placing it over the burner 



Two views of the author’s home-made and homely laboratory. Left: The general work table, with the incubator, closed, at 
one end, and a home-made chemical balance at the other. Right; The plain staining and microscopic examination table 


148 










MARCH • 1933 


SCIENTIFIC AMERICAN 


149 


TJf/’HAT especial risks are con* 
nected with the hobby of 
amateur bacteriology? Many 
persons link bacteria—microbes 
—in their minds with infection, 
disease, horrible death. For this 
fear a special circumstance may 
be largely to blame: the science 
of bacteriology originated and 
developed mainly because of the 
practical urge to rid man and 
beast of diseases caused by bac¬ 
teria, and by the general public 
it is still heard of mainly in that 
connection. Yet not one kind of 
bacterium in a hundred is a 
disease (pathogenic) bacterium. 
The other 99 bacteria—the 
harmless kind—are seldom 

heard of except by the scientist. 
Not only are most of the bac¬ 
teria harmless but they are actu¬ 
ally friendly; they jump up in 
our lap and purr and we liter¬ 
ally could not survive without 
them. 

One scientific man—he may 
have been a wag—in comment¬ 
ing on the accompanying article 
and the disease germ bogey, 
said: "Oh, why spoil your read¬ 
ers’ fun? Let them have the 
thrill of believing they are liv¬ 
ing dangerously’—it costs so 
little.” But we have let the cat 
out of the bag .—The Editor . 


on an ordinary gas or other stove. 
Glassware held in it for one hour at 
150-160 degrees, Centigrade, has always 
proved rigorously sterile. 

The steam-sterilizer was even simpler 
(see the same photograph). For its con¬ 
struction, a round oil tin of five-gallon 
capacity was pried loose from its lid 
and washed out with soap and hot 
water. A square of coarse wire mesh 
(%dnch} was cut, each side being a 
little less than the diameter of the can. 
The corners were turned down, leaving 
a flat octagon supported by four feet 
This was set in the bottom of the can, 
and an inch of water poured under it. 
Placed on the stove with the closely- 
fitting lid merely set on, the can rapidly 
filled with steam and its temperature, 



Figure 2: The incubator lacked 
many frills, and it cost one dollar 


as I measured It, was so close to 100 
degrees, Centigrade, as to mean the 
doom of any vegetative microbe inside 

Sterilizable media are heated in this 
steam-box for a half hour each day, on 
three consecutive days. The first heating 
kills all of the vegetative forms in the 
media, but cannot kill spores—the re- 
sistent form they assume when threat¬ 
ened by hard times. By leaving the 
media for a day at room temperature, 
the innocent spores, believing that bet¬ 
ter times are at hand, sprout into the 
vegetative form and are easily killed 
on the second day. The third heat treat¬ 
ment is a safety measure to dispose of 
spores that might have been less in¬ 
genuous. 

Perhaps no other instrument deemed 
necessary for the study of bacteria 
raises more spectres of complication 
and great expense than the mysterious 
incubator, whose temperature is sup¬ 
posed to remain constantly exact. Fig- 



The incubator, opened, revealing 
heating bulb (on left) and ther¬ 
mostat. On the shelf outside are 
cans with tubes of culture media 

ure 2. Its value to the amateur lies 
chiefly in its acceleration of the growth 
of otherwise slowly-growing organisms; 
most of those he will be able to isolate 
will grow quite well outside of it and 
some will grow better outside than in¬ 
side. However, ever since I saw an in¬ 
cubator advertised In a catalog at a 
price well over 200 dollars the humorous 
impulse to describe one which cost two 
hundred times less has been quite ir¬ 
resistible. 

The main condition to he met Is a 
fair degree of insulation for heat. A 
good box could be made of two layers 
of wall-board with an air space between. 
Being not so ambitiously disposed as 
this would imply, I used an old box 
of common corrugated cardboard. It 
was set on its side, and one of the flaps 
of the lid served as a door. One 60-watt 
electric bulb gave ample heat, and was 
shrouded in a tin cracker box to obviate 
any harmful effect of its light. Another 



Figure 3: Detail of thermostat for 
the incubator. Explained m the text 


thermometer (see note at end of arti¬ 
cle.— Ed.) capable of registering up to 
100 degrees. Centigrade, was installed 
m this box, and a heat-regulator or 
thermostat was built. I had always con¬ 
sidered the latter devices to be ex¬ 
tremely complicated, but the model I 
finally used proved to be surprisingly 
easy of construction, and quite accurate. 

I do not know who deserves the credit 
for designing this thermostat, hut I 
shall describe it below T and include my 
blessing for its inventor. 

F IGURE 3 shows the structure of the 
Instrument. It is essentially a glass 
tube, closed at one end and bent to the 
shape indicated. X\lol, which has a 
high coefficient of expansion, is poured 
into the closed arm, and should occupy 
as much of the tube as is later to be 
filled with mercury. The mercury is 
poured in, and will readily displace 
the superfluous xylol, which may then 
be drawn off with a fine pipette, the 
last drops being left to evaporate. The 
tiny float may be made of wood or 
cork, and must fit quite loosely. The 
lever and its support, both of copper 
serap, are self-explanatory. 

The Bakelite base, which also at¬ 
taches the lever rigidly to the glass 
tube, may easily be cut from an old 
radio panel, and Is equipped with the 
homely but useful stove-bolt through¬ 
out. The electrical connections, in series 
with the lamp, are obvious. When the 
regulator is new, some sticking of the 
silver points may occur, but they seem 
to become "'broken in” after a few 
weeks, and give no more trouble. Stick¬ 
ing of the points can be reduced by 
making them of platinum. 

Thus may the terrible and inscrutable 
incubator be turned out In a home shop 
in a day. In thinking of the vast and 
complicated instruments now deemed 
necessary for microbe-hunting, one is 
reminded of the remark of Sinclair 
Lewis’s fictional Investigator: “Maybe 
they should better buy their results 
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along with their fancy equipment” 
(from “Arro wsmith”). 

All books on bacteriology describe 
media for growing bacteria, and I dare 
say that some of the hoary formulas 
have remained unchanged ever since 
the venerable German gods of that sci¬ 
ence laid them down long years ago. It 
would be sheer waste of paper and ink 
to describe in detail here what may be 



The sterilizers—hot-air (on left) 
and steam (right) ready for use, 
on a small gas stove. The motor oil 
industry contributed both articles 

found in almost any public library in 
the land. (Also see “Encyclopedia Bri- 
tannica,” 14th ed , articles on “Bacteria” 
and “Bacteriology.”— Ed.) It is suffi¬ 
cient to say that most of the useful 
culture media are nutrient soups or 
jellies, easily prepared from cheap in¬ 
gredients. Among them one of the most 
useful is plain raw potato. The tyro will 
need a jar of beef extract, some peptone 
(Swift or Armour), table salt, a box 
of agar flakes (now widely sold as a 
laxative), some sodium hydroxide 
sticks, and a 50 cc. burette. With these 
he may calibrate some old bottles and 
a set of weights, and make up the two 
standard media for bacterial gardening 
—beef broth and beef agar. With these 
bestowed and sterile in suitable glass¬ 
ware, he may then proceed at once to 
the isolation and study of the millions 
of unseen dwellers in air, water, milk, 
and the surfaces and cavities of the 
body. 

S OME glassware must be acquired. 

One hundred small bacteriological 
test-tubes will cost about two dollars. 
The % x 4-inch size takes less media 
and less cotton, and is quite as satis¬ 
factory as more ample containers. About 
six “petrie” dishes 3 inches in diameter 
/(One,of these is shown in Figure 2.— 
Ed.), and one thin glass flask of one- 
liter capacity, make up the remainder 
of the equipment which one must buy. 
This can be eked out with any derelict 
bottles that will withstand the heat 


necessary to sterilize them. The bottles 
and tubes are plugged with common 
cotton batting and baked in the oven. 
The media are poured into them as 
needed, and the filled tubes sterilized 
by steam as explained above. The pet- 
ne plates are merely baked and are 
then ready for pouring. 

The multitudinous other pieces of 
glassware described in books on mi¬ 
croscopy can he devised or substituted 
for with glass tubing, test tubes, and 
odds and ends. Nothing very compli¬ 
cated is necessary. 

Like media, stams are described with 
unfailing uniformity in all of the mi¬ 
croscope books. Any of the strong 
stains are adequate for rendering visible 
the gross body of bacteria and I shall 
describe the one I think the easiest to 
obtain. It is the famous stain of Loffler, 
and the methylene-blue used in it can 
be found in any drug-store worthy of 
the name. Its composition is as follows: 

Sat. alcoholic methylene blue: 30 cc 

Potassium hydroxide, 0.01 percent: 

100 cc. 

Specifications for other useful and dif¬ 
ferential stains will be found in all of 
the books on bacteriology, with direc¬ 
tions for using them, and these can be 
had from scientific supply houses at 
moderate cost. 

Each woiker, as he goes along, will 



r * 

A pure culture of staphylococcus 
tetragenus, isolated by the author 
from the mouth of a healthy man, 
using only the apparatus described 

devise the thousand and one little tools, 
racks, gadgets, and machines that suit 
his work. Wire mesh baskets may be 
conveniently made of the kind of ma¬ 
terial which was used in the false bot¬ 
tom of the steam-box. Capillary pipettes 
may be drawn out of glass tubing, the 
large end plugged and the pointed end 
inserted through the stopper of a test- 
tube, thus suspending them in a cham¬ 
ber which will remain sterile after 
baking. Two glass rods with short 
pieces of fine nichrome wire set in 
their melted ends will serve respectively 
as a loop and a needle for the transfer 


of bacteria aseptically from one me¬ 
dium to another. The list could be pro¬ 
longed indefinitely. 

We shall suppose that the tyro, with 
that “itch to know” that makes him 
entirely incomprehensible to people 
who would rather read the Sunday 
papers, has completed his simple but 
adequate apparatus. He has taken a 
potato, cut it into thin slices and 
placed these, with a little blotting paper 
and water, in the covered sanctity of 
a petrie dish. This dish he has re¬ 
ligiously steamed on three separate 
days, and then exposed it to the air of 
his room for ten minutes He has left 
it for two days at room temperature, 
and now finds its surface dotted with 
mysterious little colored circles—green, 
brown, yellow, white, bright pink. These 
are colonies of bacteria from the air. 

He has heated his wire loop red-hot, 
and when it cooled he has barely 
touched one of these yellow circles, and 
then rubbed the loop carefully into a 
drop of clean water on a microscope 
slide. He has dried it, heated it in the 
flame and dropped on it the rich blue 
stain. He has washed and dried it, and 
now, with a drop of cedar oil on the 
slide—necessary for the high-power lens 
—he focuses his microscope. Intense 
blue shapes emerge into the field as 
he turns the screw. There they are— 
tmy, myriad, sharp and clear, blue on 
a creamy background of light! He has 
entered a new world, as fascinating as 
ever we have found with our tyro tele¬ 
scopes. Here the bodies are measured 
in microns, one 25,000th of an inch, in¬ 
stead of light-years. And here we leave 
him—to grope, and perhaps to find. 

m 

The supplies—test tubes, petrie 
dishes, glass tubing, rods and 
flasks, nichrome ivire, thermometers, 
xylol, mercury, peptone , stains, micio - 
scope slides—mentioned m the accom¬ 
panying article, as well as others, may 
be obtained from The Central Scientific 
Co., 460 East Ohio Street, Chicago, oi 
from E. H Sargent and Co., 155 East 
Superior Street, Chicago, dealers m 
laboratory supplies for schools. There 
are numerous other dealers in the same 
supplies. 

In the following words the author 
recommends two books on bacteriology 
for the beginner. “ Jordan, £ General 
Bacteriology’—a good general text. 
Gives all media, stains, and so on. Ber - 
gey, c Manual of Determinative Bacteri¬ 
ology’ ; a very useful book for the tyro 
who has isolated an organism and wish¬ 
es to know its name and family connec¬ 
tions. Every known bacterium is fully 
described, and the means of identifying 
is given. Another excellent work is 
Greaves and Greaves’ £ Elementary Bac¬ 
teriology’.” — The Editor. 






A Household Group 

A T right and left are shown the front 
- and back of a cheerful little 
Melian terra-cotta relief which was 
made in the island of Melos. Such ar¬ 
ticles were exported as far east as 
Troy, 460-450 B. C. One girl is playing 
on a flute and the other is dancing 
(only a portion remains) while a youth 
looks at the pretty scene. The back 
gives the key to the process. The clay 
was pressed in open moulds and the 
excess removed with the aid ©f a string. 
The original is in the Metropolitan 
Museum of Art, 


From the 
Archeologist’s 
Note Book 

Rediscovery of Old Rome 

T HE Fascist archeological plans are obliterating many mistakes 
of the past by their carefully thought-out demolitions, excavations, 
and restorations. Our illustration at the right shows a colonnade of 
the time of the Caesars, discovered m the wall of a house which was 
being demolished to make way for a street which is to cross the forum. 


Tutankliamen’s Wife 

A NEW portrait of the girl-wife of 
that well-known Egyptian Pharaoh 
has been unearthed at Tel-El-Amarna 
in Upper Egypt. The portrait shown on 
the right is a beautiful little head, with 
exquisitely modeled features. It is less 
than two inches long The face is like 
that of a woman on the back of a chair 
in Tutankhamen’s tomb. Evidently both 
must be the same person—the wife of 
the young ruler. 


Egyptian Tomb Models 


B ELIEVING, as did the ancient Egyptian, that 
the soul lived on after death and that in the 
life after death there were the same needs as the 
individual experienced in this life, it is easy to 
account for the numerous models of objects and 
people associated with mortal life, 
which are to** he found in the tombs. 
Among the numerous minor objects 
that are often found in the tombs are 
groups such as the one shown, upper 
left, (Boston Museum), of servants 
making bread and beer. Water is 
being carried on the shoulders of a 
man; another brings a pottery jar for 
the beer. Women are kneading and 
baking. Through some mysterious or 
magical power, it was believed that such 
represented activities w T ould continue 
throughout eternity to provide sus¬ 
tenance for the shadowy soul. 
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The largest theater in the world 
is m Rockefeller Center, New 
York City. It has a seating ca¬ 
pacity of 6200. In the illustra¬ 
tion at the left, note the lighting 
control board in the lower right 
corner. From this point, in the 
house proper, are controlled 
all the stage and house lights 


An Entertainment Treasure House 


O N the rainy evening of De¬ 
cember 27th, 1932, 6200 
people entered the largest 
and best equipped playhouse in 
the world for the “premiere”; some 
90,000 unsuccessful would-be patrons, 
nursed their disappointment and prob¬ 
ably tuned in on the radio which broad¬ 
cast the enthusiasms of the crowd and 
much of the entertainment. 

Rockefeller Center is m the heart of 
New York. By great good fortune this 
enormous and intensive real estate de¬ 
velopment was rendered possible by the 
ownership by Columbia University of 
three deep city blocks between 5th and 
6th Avenues from 48th to 51st Streets, 
The development includes a 70-story 
building and other office buildings, a 
motion picture theater seating 3700 and 


By ALBERT A. HOPKINS 


a great Music Hall seating 6200 per¬ 
sons—the largest theater in the world. 
Entrance to the beautiful foyer is 
through a 31-story office building. 

T HE Radio City Music Hall has no 
pillars and everyone can see and 
hear. The orchestra is very large and 
there are mezzanines which take the 
place of galleries. Every seat has a self¬ 
closing mechanism so that when you 
rise the seat folds up. A push button, 
on the seat in front of your own, lights 
a program scanning light. There is no 
chandelier but remarkable lighting ef¬ 
fects are obtained from lamps of vari¬ 


ous colors concealed in the over¬ 
lapping arches which cover the 
ceiling and the side walls. Hori¬ 
zontal bands of light are con¬ 
trolled independently. 

One of the principal decorative ef¬ 
fects is the immense “sun burst” which 
emanates from the round top of the 
proscenium arch. The stage and house 
lights are all controlled from a switch¬ 
board in front of the orchestra seats. 

The most complete system of sound 
reproduction and amplification ever de¬ 
signed for a theater is installed. Seat 
phones for the hard of hearing are pro¬ 
vided. The stage directoi can produce 
thunder, wind, and other effects by 
pressing buttons connected with spe¬ 
cially built film phonographs in a sound 
projection booth in the rear. 
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The "RKO Roxy Theater” in 
the same development is a 
sound motion-picture theater 
named after the impresario, S. 
L. RothafeL It accommodates 
3700 persons. The house is 
panelled in wood and it has 
a completely equipped stage 


Above the stage are four mo¬ 
tor-operated light bridges 104 
feet long, any one of which has 
a capacity equal to the entire 
lighting equipment of the aver¬ 
age theater. Four portable light 
towers have a capacity of 25 
spot and arc lights each Spot 
and arc lights are in the wings 
and great batteries of invisible 
spot lights serve to flood the 
stage. There is a steel and w’ood 
cyclorama 113 feet wide and 73 
feet high which tips the scales 
at 15 tons. This acts as a sound¬ 



ing board and is used in cloud and star a secth 
effects. It Is illuminated by its own foot table, 
lights. The se< 

T HE stage proper offers the most in- be int< 
teresting mechanical features. It is in eitb 
144 feet wide and is 80 feet deep. The ing rai 
stage elevators, three in number, are 70 is an 
feet long and 16 feet wide. They rise of the 

from the sub-basement level to a posi- tains < 

tion 14 feet above the stage, a vertical In froi 

trip of 40 feet. In the Music Hall they fixed s 

are operated by hydraulic power as Is 
a plunger elevator, but in the near-by 
movie house screws are used for the 
elevators. An ingenious interlocking de- ... 
vice makes It possible to raise or lower cv ii nc j< 
the three elevators in unison, in step ter> \ 
formation or independently. A portable 
water tank can cover the entire space Lookir 
occupied by the elevators and can be ta k| e , 
raised to stage level. forms 

Set in the surface of each elevator is and ca 




in front of this is the orches¬ 
tra elevator which forms an 
apron, increasing the stage 
depth to 81 feet. The orches¬ 
tra “band-wagon,” which usu¬ 
ally is located on the elevator 
in front of the curtain, is ex¬ 
tremely mobile. When the 
“band-wagon” is at the sub¬ 
basement level it may enter 
a tunnel or passageway run¬ 
ning from the front to the 
rear of the stage. The three 
sections of the stage elevator 
form part of the floor of the 
tunnel. The orchestra car¬ 
riage is operated by storage 
batteries so that there are no 
povrer cables to foul. The 
“band-wagon” at stage level 
can be propelled backstage 
for 60 feet. The platform 
passes over foot lights which 


are lowered below stage level to per¬ 
mit of its passage. 

The steel and asbestos fire curtain 
weighs 48 tons and there is another fire 
curtain below the stage level to protect 
the tunnel already referred to. Seven 
feet back of the main proscenium arch 
is a second proscenium or portal, rect¬ 
angular in shape, which is adjustable as 
to size, the motions being regulated by 
motors. The main plush curtain is 
operated by 13 electric motors, giving a 
wide variety of designs. 

The second Rockefeller Center thea¬ 
ter, known as the “RKO Roxy Theater,” 
Is a block away from the Music Hall 
and is dedicated to sound films, but an 
efficient stage permits of varied enter¬ 
tainment. It contains the world’s largest 
chandelier which was illustrated in our 
February issue. In both theaters S. L. 
Rothafel (Roxyl was the leading spirit 
during the difficult formative period. 













The Truth About High-Attitude 


By W. H. EVERS 


T HE next step In aircraft design— 
the conquest and exploitation of 
the higher regions of our air belt, 
the so-called ‘'stratosphere'’—is close at 
hand. The German and French entrants 
for pioneer honors in the exploration of 
the stratosphere are almost ready for 
high altitude work; the two thrilling 
balloon flights of Professor Piccard and 
his aide into the stratosphere to make 
observations have done much to pave 
the way for power flights In that region. 

Once the problems of stratosphere 
flight are tackled, engineers and scien¬ 
tists will attain the goal just as they 
have in other fields, and will probably 
find a strata where air travel will al¬ 
ways be a pleasure because of the 
absence of ‘'“bumps” and other atmos¬ 
pheric disturbances. This is the reason 
why not only scientists are greatly in¬ 
terested in the coming flights in the 
“thin air region,” but why our air-line 
operators as well will follow closely the 
exploration of the higher altitudes. The 
high-altitude ship may solve many pres¬ 
ent-day difficulties in connection with 
long distance, non-stop flights on a 
profitable commercial basis. The antici¬ 
pated higher speeds in the thin air, with 
sea-level horsepower and fuel load, will 
leave room for the pay load necessary 
to make transport operations worth 
while at lower rates, and will make 
possible twice the present range of from 
500 to TOO miles. 

N O present-day transport plane can 
carry enough pay load to make 
profitable non-stop flights from New 
York to St. Louis, Miami, New Orleans 
or to other cities within about the same 
radius, without considerably raising the 


rates charged at the present time. 

Every airplane is designed and 
licensed for a certain gross weight. The 
gross ^weight consists of the weight of 
the plane itself, plus the weight of the 
crew, oil, fuel, and the pay load. If the 
non-stop range of a plane is changed, 
oil, fuel, and pay load have to be altered 
correspondingly, with the -weight of the 
ship and of the crew remaining con¬ 
stant. The larger amount of fuel and 
oil required for longer ranges reduces 
the pay load to such an extent that it 
costs about three times as much to 
carry a passenger or other pay load a 
certain distance on a plane of 1250-mile 
range, as it would cost on a similar 
ship with a range of only 500 miles. 
This is one of the reasons why we have 
at present no long-distance air travel 
without stops for refueling at intervals 
of about 500 miles or less. The exten¬ 
sion of our air lines to Europe, or any 
other country separated from us by a 
large body of water, is impossible with 
our conventional land or water trans¬ 
port planes, unless artificial airdromes 
for refueling are anchored at such in¬ 
tervals that passenger and freight rates 
can be kept at about the present level. 

The most direct way to increase the 
comparatively short economical range 
of our transport planes and to reduce 
the cost of transportation is to use 
higher speeds with present engine pow¬ 
er and fuel consumption. If the speed 
could be doubled without an increase 
in power, the range could be doubled 
and present passenger and freight rates 
cut approximately In half. This would 


be a great boon to air travel and trans¬ 
portation of mail and fast freight, but 
to achieve such an end we probably 
shall have to wait for the coming of 
high-altitude planes, since the practical 
and economical speed limits of our 
present day transport planes have al¬ 
most been reached No substantial in¬ 
crease m speed can be gained without 
arriving at excessive landing speeds, 
which reduce the safety of take-off and 
landing in general and the safety of 
forced or emergency landings in par¬ 
ticular. Speed increase at the cost of 
safety is most undesirable to our air¬ 
line operators, so also are higher speeds 
requiring higher passenger and freight 
rates 

I N order to understand the factors 
which govern the speed and other per¬ 
formances of an airplane it is necessaiy 
to know something of the principles of 
flight. We must think of the air as a 
fluid, having body and weight, but about 
1/810 as dense as water. Air also dif¬ 
fers from water in respect to compres¬ 
sibility. If we take a tire pump or a 
squirt gun, fill it with water and close 
the outlet nozzle, we are unable to move 
the piston, although we may use all 
our strength. But if we fill the pump 
with air instead of water, we can move 
the piston downward a certain distance, 
depending on the force applied, because 
the air Is compressed to a smaller vol¬ 
ume of higher density, but with weight 
remaining constant. 

Our experiment clearly shows that 
the air is compressible and this is 
the explanation of why air decreases in 
density and weight as altitude is gained. 
Consequently, an airplane with constant 
power output will, up to a certain point, 
increase its speed as the air becomes 
thinner and the resistance decreases, 
whereas the speed of a submerged sub¬ 
marine, operating in uncompressible 
water, remains the same at all depths 
when the power remains constant. 

We may compare our atmosphere to 
a huge ocean, completely encircling the 
world, hundreds of thousands of feet 
deep, having the solid and liquid sur¬ 
face of our earth as its bottom. Due to 
compressibility, the density and weight 
of our air is greatest at sea level. The 
decrease in density with altitude fol¬ 
lows a certain law which enables us to 
calculate the density and weight at 
different heights, or to compute the alti¬ 
tude from density or weight, as the case 
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Tne J»iIot of a low-altitude plane may encounter many different kinds of weather. 
The drawing shows die origin of cumulus clouds and sun squalls or humps. The 
arrows mdicate the approximate direction of air flow; broken line shows flight 
of the airplane as it passes from one atmospheric condition to another 
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may be. While 13 cubic feet of air 
weigh one pound at sea level, 86 cubic 
feet weigh one pound at 50,000 feet 
altitude, because the air at that height 
is less than one sixth as dense as it is at 
zero altitude. With increasing thinness 
of the air, the resistance offered to fly¬ 
ing objects—airplanes, airships, or 
shells—diminishes, which is one reason 
why engineers and scientists are turn¬ 
ing to the upper levels of the atmos¬ 
phere for high-speed and long-distance 
flying of the future 

The stratosphere planes now being 
developed will probably be the forerun¬ 
ners of extreme high-altitude ships with 
rocket propulsion, but it may take a 
decade or more before rockets can be 
utilized. The new stratosphere planes, 
with supercharged gasoline or Diesel 
engines and propeller propulsion, will 
fly at altitudes between 40,000 and 
55,000 feet; this appears to be the 
maximum altitude for economical and 
practical flights for this type of craft 
with our present equipment and our 
limited knowledge of conditions. For 
still greater heights and speeds we 
shall have to wait for the locket pro¬ 
pelled planes, flying at altitudes around 
100,000 feet, where the air is about one 
one-hundredth as dense as at sea level. 
The efficiency of the rocket increases 
continuously with increase in rarity of 
the surrounding air and, therefore, the 
ideal condition for rocket propulsion is 
the perfect vacuum. Under such condi¬ 
tions, of course, no plane with engine 
or propeller could fly on account of the 
absence of air which is necessary to 
give buoyancy to the wdngs and “grip” 
to the propeller. 

F OR thousands of years human be¬ 
ings have been living at the bottom 
of the great atmospheric ocean and our 
whole organism has adjusted itself to 
the existing conditions at this level. 
Here the body and vital organs have the 
right pressure to function normally and 
the lungs draw in the proper air to sup¬ 
ply the blood with oxygen. Just as deep- 
sea fish cannot live close to the surface 
of the ocean and generally die on their 
way up when caught in a net, human 
beings and animals cannot survive at 
great altitudes, even if oxygen is sup¬ 
plied, on account of the reduction in 
pressure to which the body is not ac¬ 
customed. Experiments have been made 
in variable pressure chambers, to de¬ 
termine the effect of the “thin air re¬ 
gion” upon the human body. The air 
pressure in these chambers can be regu¬ 
lated to simulate bigh-altitude condi- 


Flight 


tions, with the exception of temperature, 
hut as the latter is of little importance 
it can be neglected without affecting the 
results and ultimate conclusion. 

These experiments revealed that “alti¬ 
tude sickness” generally begins with 
chills and laboring of the heart and 
terminates in complete loss of mental 
perception. The stomach and intestines, 
partly filled with air, expand with an 
increase in altitude and the correspond¬ 
ing decrease in outside pressure. The 
diaphragm in turn is pushed up against 
the heart, impairing its proper function. 
Bursting of blood vessels from expan¬ 
sion has also been observed on several 
occasions. The experiments further dis¬ 
closed disturbances of the mental fac¬ 
ulties, usually common with progressing 
altitude sickness. Bad headaches were 
generally followed by decreasing sen¬ 
sibility of balance and touch. It has 
also been noted that the power of self- 
control and ability to observe, conclude. 


and decide generally disappeared, suc¬ 
ceeded usually by convulsions and 
complete unconsciousness. 

The range in temperature encoun¬ 
tered during an altitude flight to the 
stratosphere is approximately 130 de¬ 
grees, Fahrenheit. This change, from 
about 60 degrees at sea level to ap¬ 
proximately 70 degrees below zero at 
50,000 feet, does not affect our well 
being, if we dress accordingly, but it is 
nevertheless at times very disagreeable. 
Heavy clothes—fur-lined flying suits, 
boots and helmets, leather masks and 
heated goggles—are necessary, even on 
the hottest summer day, to conserve the 
body heat. Occasionally, electrically 
heated suits and gloves are used to 
keep the altitude flier warm. 

It is now apparent that high-altitude 
flying in a conventional plane, although 
equipped with oxygen apparatus for 
breathing, is a very precarious under¬ 
lease turn to page 187) 


Chart of observed and measured altitudes and temperatures 









































Home-Brewing the Rainbow 



Figure I* A close-up photo^tspH of tlifi home-made rsmbow sliown m the photo¬ 
graph below. The spectral colors of the original do not, of course, show here 


H ERE is a photograph of the rain¬ 
bow I made (Figure 1). It has 
all the characteristics of the one 
in the sky. It begins with red above, 
and blends through orange, yellow, 
green, and blue to violet below. Also 
the sky is lighter in tone inside the 
bow, and darker outside it, just as the 
sky is when a rainbow appears in a 
shower opposite the sun. 

Yet my rainbow was made and pho¬ 
tographed on my workroom table, on 
a bright day without a cloud in the 
sky. To understand how Nature paints 
one of her most lovely pictures upon 
a canvas of falling raindrops, I repeated 
her process with simple laboratory ma¬ 
terials. 

I had read in textbooks how the 
prismatic hues of the rainbow are pro¬ 
duced by those rays of sunlight which 
enter the falling drops, are split by 
|; refraction into a spectrum—and are 
f then reflected back to the observer’s 
eye by the curved backs of the drops. 
But I wished to catch a raindrop in the 
act and see the process at work. 

Since it was impossible to study the 
path of light reflected from a single 
raindrop, I looked about for a sub¬ 
stitute. A small two-inch crystal “gaz¬ 
ing ball” in an optician’s window gave 
the answer. Its refraction of light would 
he slightly different from that caused 
by a drop of water, but the principle 
would he the same. I bought two of 
the balls and took them home for ex¬ 
periments. 

The first test I tried is shown in Fig¬ 
ure 2, and the diagram which explains 
it in Figure 3. The ball is held by a 
cardboard standard, in a beam of sun- 



Figure 2; How the rainbow was 
made: a large low cone of card¬ 
board with its apex clipped off, 
with sunlight shining through the 
hole on a hall of glass. Figure 3 
(at the right) is explained in text 

light which falls through a hole in a 
shield of heavy paper. This shield is 
slightly conical in form, like a straight- 
ribbed Japanese parasol. Above the 
hole is pasted a half-tone landscape 
print. The parasol serves to cut off 
those rays of the sun which would other¬ 
wise dazzle the observer’s eyes and 
likewise make photography impossible. 

All of the rays of light coming from 
the sun through the circular opening 
are of course sensibly parallel. Let us 


see what happens to them as they are 
refracted and reflected upon the top 
of the parasol by the glittering ball. 
What holds true for the ball, as far as 
the laws of optics are concerned, will 
also be true for the raindrop, of which 
the glass sphere is only a much magni¬ 
fied duplicate 

First, we notice that the sunlight re¬ 
flected by the ball has a characteristic 
pattern. There is a colored circle—red 
outside, blending through the other 
spectrum colors to violet inside. The 
entire circular area enclosed is filled 
with scattered white light, but outside 
of the spectrum ring the reflected light 
stops suddenly, for beyond the red cir¬ 
cumference no light is sent to the 
parasol top. 

T HE diagram (Figure 3) explains the 
optical formation of the spectrum 
ring and the whitish area inside it. For 
clearness, however, the figure is con¬ 
cerned only with a single small seg¬ 
ment of the ring on its lower side, 
indicated by (A) in Figure 2. This 
spectrum segment is formed by only 
a small fraction of the sun’s rays— 
those which enter the upper part of 
the ball and leave its lower part. Their 
paths are, m fact, all confined to a very 
thin vertical slice through the center of 
the ball. What is true of this paper-thin 
section will be true of any other slice 



made through the hall’s center parallel 
to the beam of sunlight—horizontal or 
at any slant whatever Hence the com¬ 
plete ring will be simply the sum of the 
light passing through all sections like 
the one our diagram illustrates. 

To begin: Ray a , Figure 3, passing 
through the exact center of the ball, 
is partially reflected directly back upon 
itself without being bent at all. But 
ray b, just above it, is slightly bent 
(refracted) downward upon entering, 
is reflected from the concave back sur- 
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face, and upon leaving the ball it is 
still further bent—after which it travels 
in the direction b 1 below the center line 
a . In the same way, rays c and d> each 
entering the ball at a higher point, are 
refracted at sharper angles upon en¬ 
tering and leaving, and diverge along 
the lines c 1 and d 1 . It is rays such as 
these which produce the inner circle of 
scattered white light. 

Up to this point each of the succes¬ 
sive parallel rays of the sun which we 
have traced has left the ball in a direc¬ 
tion different from its predecessor. But 
when we arrive at two rays such as e 
and / we shall find that, after the usual 
refraction, reflection and refraction, 
these leave the ball’s surface along the 
practically parallel paths shown by e 1 
and f. If we suppose that ray f sends 
out the bit of the red ring shown at A, 
then we can suppose that ray e l must be 
responsible for the corresponding tiny 
segment of the violet ring. (Violet is 
always bent more than red.) It is then 
easy to imagine other rays lying be¬ 
tween e and /, which naturally project 
the other intervening spectrum colors. 
It is because all of the entering rays 
lying between e and / are refracted 



Figure 5: Note closely that these 
three pictures are not alike. The 
crouching observer (bottom) rises 
and different rays reach his eye 


out along the approximately par¬ 
allel lines between e 1 and f that 
we see distinct spectrum colors at 
A, instead of a continuation of 
the scattered white light above it. 
We now have only to account for the 
entire absence of whitish reflected light 
below the segment of the red circle at 
A. To do this, we must trace a ray. such 
as g would be. entering the ball above 
both e and f. If this were done, w T e 
should find that it was no longer nearly 
parallel to e and /, but would cross 
them upward and add to the scattered 
confusion of white light above the 
violet (within the violet circle of the 
spectrum). 

T O obtain the synthetic rainbow 
shown at the beginning of the 
article, I simply photographed the 
upper curve of the chromatic circle 
cast by my magnified glass ‘"raindrop” 
across a suitable landscape photo¬ 
graph, but I saw at once that this was 
not the part of the spectrum circle 
w T hich we see in the rainbow reflected 
from the raindrop in Nature. We can¬ 
not, except from an airship, see light 
thrown upward from a raindrop which 
is high up in the sky above our heads. 
W T e must see the part of its chromatic 
circle which is thrown downward to¬ 
ward our eyes. 

And then I ran into trouble, for the 
order of colors in this downward 
thrown segment is (as we have just seen 
in Figure 3) from violet downward to 
red, w T hile the order in the sky rain¬ 
bow is from red downward to violet. 
How does this come about? A physics 
textbook gave me the answer:— the eye 
sees the red part of the circle reflected 
from one drop of rain, simultaneously 
with the violet part of the circle coming 
from a drop lower down in the shower. 
Other drops in intervening positions of 
course fill in the blending colors from 
red downward to violet. In other words, 
it takes more than one raindrop to make 
nature’s rainbow. 

But I was not satisfied to take my 
solution ready-made. I must see the 
process in action—I must do the opti¬ 
cal detective work necessary to catch 
two raindrops in the act of compound¬ 
ing, not a felony but a right-side-up 
rainbow. 

In order to see this process with my 
own eyes, I built a standard to support 
both of the crystal balls. This is shown 
in Figure 4. The brackets carrying the 
balls could be moved up or down on 
their flat supporting strip of wood. Since 
I wished to study only the vertical 



Figure 4: Apparatus for holding 
the two glass balls. See the text 


slices of light rays forming the narrow 
low T er segments of the spectrum circles, 

I cut off all other rays from both balls 
by means of two shields of black paper. 
A narrow slit in each shield permitted 
the passage of only the direct solar 
rays entering each raindrop hall in a 
vertical plane cutting its center. Thus 
one slit was located exactly above the 
other in a vertical line, and in line also 
with the plane of a triangular “gnomon” 
in the base of the standard. 

I began by adjusting the brackets 
supporting the balls quite close to¬ 
gether, and carried the entire apparatus 
out into the bright sunshine. Here it 
was set down and turned in such a direc¬ 
tion that the large triangle or “gnomon” 
of cardboard in the base cast no shadow 
—in other words, with the sunlight en¬ 
tering straight through the slits into the 
upper parts of both glass balls and 
being reflected out from their lower 
parts. 

After making this adjustment I took 
the position shown in Figure 5 and 
looked for the spectrum segment re¬ 
flected from the lower part of the lower 
ball. I stooped low and raised myself 
gradually, eye upon the lower slit. 

Suddenly a flash of glowing sunset 
red entered my pupil. As I gradually 
raised myself, this turned to orange, 
through yellow, green and blue, and be¬ 
came violet. And then, just as the lower 
raindrop ball’s spectrum was complete, 
I received a flash of the glowing-coal 
red from the spectrum of the upper 
hall! It was a thrilling moment, for it 
proved to me, unforgettably, just how 
each of a succession of raindrops, ar¬ 
ranged vertically in the shower, con¬ 
tributes its color element to a tiny seg- 
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rainbow will be found in Humphreys’ "Physics of the Air,” pages 462-482. 
A number of popular questions about the rainbow are also explained, such as 
the rainbow’s distance—the drops that produce it may be near or far, or both. 
The rainbow is seldom seen in winter because there is so seldom a combination 
of sun and ram at that season. Rainbows are not seen at noon (except in higher 
latitudes) because the sun must be less than 42 degrees above the horizon 


ment of the complete bow that A\e see 
in the sky. 

The white lines on the triple photo¬ 
graph (Figure 5) show how my eye 
sees (as its position rises with my body) 
first the red line of the lower raindrop- 
balFs spectrum, then its orange, yellow, 
green and blue; and then how, just as 
the violet appears, the red ray from the 
upper ball is perceived. The picture at 
the top makes plain that, as my eye 
continues to rise, it finally sees the violet 
of the upper ball's spectrum, after per¬ 
ceiving in order the orange, yellow, 
green and blue. Only from the position 
illustrated in the middle picture can 
my eye see parts of both spectra. All 
colors except the violet of the lower 
one are cast too low to enter the pupil; 
all colors except the red of the upper 
are cast too high to reach the eye. 

I N order to visualize clearly for my¬ 
self how the identical process demon¬ 
strated with the two glass spheres is 
duplicated millions of times in the real 
rainbow, I made the diagram repro¬ 
duced in Figure 6. 

The eye of the man looking at the 
rainbow receives red light from the 
spectrum cast by every raindrop as it 
falls across the circular arc marked 
‘“Red arc,” and violet from every drop 
crossing the arc marked ‘“Violet arc;” 
while drops crossing a series of inter¬ 
vening arcs supply the eye with the 
remaining colors. We have already seen 
why the sky within the bow has a pearly, 
whitish appearance, while outside of it 


the cloud is dark as is shown in the 
diagram (Figure 6) 

An interesting point, readily appar¬ 
ent from Figure 6, is that each person 
sees his own rainbow. The eye of an¬ 
other man, standing beside the one in 
our diagram, would receive his color 
impressions from an entirely diffeient 
set of raindrpps. In fact, the left eye 
of an observer sees a different bow from 
the one his right perceives! 

I now felt that I had really demon¬ 
strated the formation of the primary 
bow which is always seen, but I still 
had to take for granted the textbook’s 
explanation of the secondary bow (with 


the order of colors reversed) which is 
sometimes visible above the primary. 
This is due to rays of sunlight which en¬ 
ter the lower part of a raindrop at such 
an angle that they are reflected twice 
within the drop before being refracted 
out as a spectrum. See Figure 7, below. 

Since these rays of the secondary bow 
are thus bent upon themselves through 
nearly two thirds of a circle (234 de¬ 
grees) they reach the observer’s eye 
from a much higher point than the rays 
of the primary (51 degrees for the red 
instead of 40 degrees). 

I was able to demonstrate the pres¬ 
ence of the secondary bow thrown down¬ 
ward from my glass laindrops m the 
following way: 

After the experiment shown in Figure 
5, I held underneath the lower ball a 
small, rather deep box having a white 
bottom The sides of the box served to 
shut off the bright sunlight. As I moved 
the box gradually towaid the base of 
the standard, a faint spectrum appeared 
upon the white bottom—with all of the 
colors reversed. This corresponded to 
the secondary bow sometimes seen above 
the primary bow in Nature. The fainter 
colors of the secondary bow are ac¬ 
counted for by the greater absorption 
of light, due to its longer path through 
the raindrop. 

Now I shall never forget the optical 
processes which give us one of the most 
exquisite spectacles in the world—for I 
have used them to reproduce it upon 
a miniature scale. I have ‘“home-brewed” 
a rainbow! 

For a technical exposition of the 
optics of rainboivs of different 
kinds the reader is referred to a 25 - 
page chapter in Humphreys’ “Physics 
of the Air ” entitled “Refraction hy 
Water Drops.” This book is the standard 
reference work on various phenomena , 
common and peculiar , in meteorological 
physics .— The Editor. 



Figure 7: Why the colors of the secondary rainbow are reversed: This arises 
from the double reflection within each drop, which reverses the normal order 





The Submarine Turns Peaceful 


D r. WILLIAM BEEBE, well-known 
deep sea explorer and lecturer, 
recently tested the possibilities 
of, and praised highly, a midget sub¬ 
marine designed and built by Simon 
Lake wholly for peace-time use. Twenty- 
tw~o feet in length, this tiny craft is the 
first commercial submarine ever built 
except Germany’s huge Deutschland. It 
is especially adapted to sub-sea ex¬ 
ploration, salvaging and other engineer¬ 
ing operations, locating sunken wrecks, 
and harvesting shell fish, pearl oysters, 
sponges, and the like Its beam is onl\ 
six feet and it 'weighs 20,000 pounds 
complete. 

The Explorer , as this first of the type 
has been named, is manned by a crew 
of two men, and two additional men 
can be carried. It operates in conjunc¬ 
tion with a surface mother ship which 
supplies to it electric current, 
air, and telephonic communication 
through cables and hose lines. It is 
towed, either awash or submerged, 
by the mother ship but can oper¬ 
ate in a limited area by means of 
its own 7% horsepower electric 
motor while the mother ship re¬ 
mains anchored. Three heavy wheels 
enable it to ride along the bottom. 

T HE steel hull of the Explorer 
comprises an inner and an 
outer shell, the inner one being 
cylindrical to resist enormous water sjj* 
pressure. The outer shell is of light 
steel plate. The space between the 
two serves as a water tank for sub¬ 
merging. Other tanks provide for 
buoyancy and balance. Two conning 
towers accommodate the two men of the 
regular crew standing up. Twenty port¬ 
holes in conning towers and hull permit 






The tiny submarine on the ways at the Lake plant, showing the extensible arm 
on the bow, with the grab which is used to harvest shell fish or sponges 

ample observation, while powerful 
searchlights give the light for un¬ 
derwater work. 

# Working in conjunction with the 

Explorer , a deep sea diver can be 
taken to the scene of operations 
in safety and comfort. After sub¬ 
merging m the submarine, the 
diver can leave it by means of an 
~ underwater hatch and return at any 

time. The submarine can, moreover, 
descend 300 feet-~-deeper than a 

amine the bottom through the port- 
•*0 ^ holes under the rays of searchlights. 

The Explorer at rest awash, with 

the main conning tower hatch “ ', r .^ r l 

thrown open. The hose and ^ «| 

cables to supply air, electricity, AlRuSS, 1 fj 

and telephonic communication H T ***' * ■ aSKT' 'll-S JBH . fwS* : iu 

when the craft is submerged, S' " ± 

extend from the mother ship « , y , 






. : ^ .* 


tes ,: 1 






















Lower stem of the new craft, showing wheel 
mounted on rudder and the motor driven screw 


' Jf ■ The lazy-tong derrick extended from how, with 

: ■' » grab bucket at left. Front wheels are at right 
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Gas Aids the Potter 

By J. B. NEALEY 


T HE potter’s wheel, the ancient 
trademark of the potter’s art, 
stands unchanged over a period of 
approximately 3000 years as the basis 
of our modern pottery industry The 
other processes incident to this art and 
industry, however, such as clay mix¬ 
tures, glaze making, color production, 
decorative design, and burning, show 
an advancement from century to cen- 



Hollow ware is finished on a sort of 
lathe similar to that in wood-shops 


tury that is very noticeable. Especially 
is this true in burning the ware, where 
the greatest step forward has been ac¬ 
complished within the past few years 
with the introduction of the automatic, 
gas-fired kiln. 

Pottery was first fashioned by hand 
by scooping out a ball of clay into the 
shape of a vessel or pot, or molding it 
on a round stone. Later, baskets of the 
desired shape were woven and the clay 
modeled about these. Then the method 
of making the desired forms with coils 
of clay rope was employed to some ex¬ 
tent. Finally, the potter’s wheel put in 
an appearance about 1500 bx. This was 
first turned by hand and next by foot, 
and then, many centuries later, by me¬ 
chanical means. 

Sun baking was first used in harden¬ 
ing pottery and then, no doubt, burning 
accidentally when 
a wood fire. 

- ‘This led development ol 

upright and 

! finally to the 


Egypt is credited with the first pot¬ 
tery, and tombs recently opened there 
disclosed unglazed ware of the Mem¬ 
phite Period, about 5000 b.c. Other 
pieces dating about 4000 bx. show a 
superior basic material and are covered 
^vith fine turquoise glazes made from 
copper. That the pottery art was well 
under way by the end of the next thou¬ 
sand years was evidenced by the finding 
of a frieze m a tomb of the Theban 
Period, which depicts scenes from the 
lives of the potters of that time. 

The famed painted vase of Egypt was 
evolved during the 12th dynasty while 
polychrome glazes, including blue, vio¬ 
let, purple, red, green, and yellow—all 
made from the oxides of various min¬ 
erals—came In during the 18th dynasty 
or about 1400 bx. Paralleling the Egyp¬ 
tian development, and no doubt in¬ 
fluenced by it, was the evolution of the 
potter’s art in Greece which had already 
reached a high point by 2500 bx. Beau¬ 
tiful brilliant glazes in which lead was 
first used have been traced to the First 
Century B c. 

E TRUSCAN and Umbrian ware, 
which are thought to date back to 
1000 b.c., show the influence of Greece 
on the Italian industry, which grew with 
the Roman Empire. Cumae and Mutina 
were pottery centers in Italy and the 
famous Samian ware was produced 
during this period. The art was carried 
into the Loire and Rhine Valleys where 
potteries were established at Arles and 
Orange. 

New shapes, glazes, and designs were 
developed during the Persian civiliza¬ 
tion and following the fall of the Roman 
Empire, the most noted advancement 
being the use of oxide of tin to whiten 
the ware and the discovery of the fritted 
soda base glazes. The translucent Gom¬ 
broon ware, covered with a soft lead 
glaze, was a product of this period. The 
Persians also developed the famous lus¬ 
ter ware, in which alloyed gold was 
employed to produce the luster and sil¬ 
ver to give it an iridescent appearance. 
There was a pottery center at Ispahan 
and here the Perso-Chinese style was 
evolved by importing numbers of Chi¬ 
nese potters. 

European pottery came into its own 
many centuries later, that of Spain 
flourishing between the 12th and 15th 
Centuries, with its center at Malaga. 
The ceramic tiles found in the Al¬ 
hambra are world-famous as is the 


Valencia luster wares which came into 
existence between 1400 and 1500. The 
world-known blue printed Delft ware 
came from the city of that name in 
Holland from 1600 to 1700 while the 
Continental hard porcelain was devel¬ 
oped in Germany. Much beautiful pot¬ 
tery was made in potteries located in 
Rouen, St. Cloud, and Sevres, France. 

The most beautiful of all ceramic 
products, bone China, was developed in 
England, and it was m that country that 
the printing press entered into the dec¬ 
orative phase of this mdustiy. Josiah 
Wedgwood became famous through hi& 
Jasper ware, and Wedgwood products 
are still being made today. Another 
name of equal importance was that of 
John Meir who operated a pottery in 
Derbyshire, England, about 1721. This 
business was continued for generations, 
the name being changed later to Mayer. 
In 1881 the brothers Joseph and Ernest 
brought the name Mayer to America and 
established a pottery m Beaver Falls, 
Pennsylvania, which still flourishes to¬ 
day as the Mayer China Company, a 
larger plant having been built in 1896. 

The body of the ware made in this 
plant is composed of ball clay from 
Tennessee; feldspar from Canada, Con¬ 
necticut, and New York; kaolin from 
England and Florida; and flint from 
Illinois Correctly proportioned and 
mixed, this “body” is filtered and then 



A jiggerman working on oval ware. 
The tool is stationary; head rotates 


pugged to mix and temper it thoroughly 
and is then delivered by conveyors to 
the potters. The potter’s wheel still sur¬ 
vives but modern ingenuity has added 
a motor underneath to rotate it and a 
mold on top having the exact shape of 
the piece of ware being made. Above 
this is a hinged tool or steel straight 
edge, the edge being cut to the precise 
outside shape of the ware. With the 


MARCH • 1933 


SCIENTIFIC AMERICAN 


161 


clay body partially formed against the which reduces to a minimum the rejects 

mold, it is rotated and the tool is pressed obtained in the first burning stages, 

against the exposed surface to give it A new type of combination down- 
the correct shape outside. draft kiln was perfected a few years 

The potter’s wheel is now known as ago and the Mayer company built two 
the “jigger” and two men form its of these and converted the old kilns to 

crew. The first, or batterman, selects a this method of firing, using gas as fuel, 

piece of body clay of the exact weight Then the most revolutionary type of 

desired, spreads it into a “bat” of the kiln for burning glost-ware* was de¬ 
proper thickness on a revolving spread- veloped and one of these was built by 

er and passes it to the jiggerman who this concern. This is a long brick tun- 

forms it as already explained. The mak- nel, 175 feet in length, with four fire- 

ing of some shapes is accomplished b\ boxes on each side with a gas burner 

adding enough water to the body to in each w T hich fires directly into the kiln, 

form a liquid and this liquid is poured There is a track through the kiln and 

into molds which absorb some of the a parallel one outside with a transfer 

moisture, the excess being poured off, track at each end. The ware, packed in 

leaving the desired form caked on the saggers, is gradually heated to ma- 

m °ld- turity as it progresses through the kiln 

All ware, by whate\ ei process made, and then slowly cooled before it reaches 

is then put through the dryei, is packed the discharge end. The highest heat is 

in containers called saggers to protect 2200 degrees, Fahrenheit, 

it from the kiln dust, and is then burned 

in a kiln for from 55 to 60 hours. The "VV71TH this new type of kiln, deli- 
decorations are put on either by hand W cate colors such as pink, purple, 
or are transferred mechanically. One and violet—shades formerly unattaina- 

method consists of engraving the de- ble—are now produced. The advance 

signs on copper, printing them in colors made possible by this new method of 

on specially prepared tissue paper, and firing is probably the most important in 

‘"floating” them onto the "ware. The "ware the history of pottery for several hun- 

is next burned in the decorating kiln. dred years. It has permitted the creation 

The glaze is a liquid of the con- of many beautiful multi-color lithograph 

sistency of cream made from borax, transfer patterns in shades to match any 

white lead, whiting, flint, clay, and desired color schemes, 

feldspar. These ingredients are so pro- The success of the glost tunnel kiln 
portioned that the glaze will have the - 

exact coefficient of expansion and con- fif e ° a ttery that has been fired ' gIa2ed - and re ' 

A sagger, the clay container 
in which plates are fired, 
broken to show ware packed 
inside; also tiny pm supports 


Putting the line decoration on 
plates requires a steady hand. 
Other decorations are com¬ 
monly put on by printing or 
with colored paper transfers 



led to experiments embodying the same 
principles in the initial, or bisque, fir¬ 
ing. Since the fall of 1929, Mayer china 
has been made entirely by the gas-fired 
tunnel kiln process. 

The bisque tunnel kiln is similar to 
the glost kiln but is 240 feet long and 
the high heat is reached at 2440 de¬ 
grees. Fahrenheit. A complete system 
of temperature control is employed, the 
instruments being located on a control 
board conveniently disposed. Thermo¬ 
couples are distributed throughout the 
kiln and these aie connected to a multi¬ 
point switch and recording pyrometer 
on the control board. In this way, exact 
charts of heat variations, m various 
parts of the kiln, are obtained. 

The decorating kiln is of the full 
muffle periodic type, the highest heat 
being 1000 degrees, Fahrenheit. Thus 
we have the three firings: the bisque 
kiln burning the body of the w T are; the 
decorating kiln burning on the under¬ 
glaze prints, lines, and deealcomama 
patterns; and the glost kiln m which 
the glaze is burned on overall. 



traction as that of the body. Otherwise 
the two would pull apart or "“craze" 
when subjected to variations in tem¬ 
perature. This glaze is dried by a trip 
through the dryer of about a half hour 
and the ware is then packed in the sag¬ 
gers. Here it is held up on three little 
“pins” to prevent it from sticking. Fi¬ 
nally, the ware is burned in a kiln for 
from 30 to 32 hours. 

The ware is then removed from the 
kiln and saggers and is “dressed”—that 
is, the small pin marks are removed 
from the back. It is then sorted and 
packed. 

About 1896 there was developed a 
refined ware which was known as vitri¬ 
fied hotel china. It was hard to prevent 
the warping of this product during fir¬ 
ing, so the sanding machine was in¬ 
vented and patented. This machine 
mechanically embeds the ware in sand 



Fireboxes of a bisque kiln showing location of the gas burners. This is one of 
the three types of gas tunnel kilns recently developed for the ceramic industry 









View of tiie first floor which, with, the basement and sixth floor, is devoted to 
the Servicenter. Lubrication and wash racks are m glass enclosures at left 


Servicing 

R ESEMBLING a hospital for human 
beings m that it is equipped with 
all the latest scientific devices for de¬ 
termining practically every ailment of 
cars and for doctoring them, a remark¬ 
able new automobile service station has 
been opened m a recently completed 
building of the Standard Oil Company 
of New Jersey m Washington. The Cap¬ 
itol Servicentei, as it is called, is a 
six-story building of modernized classic 
design and monumental character, of 
Indiana limestone, fronting the Capitol 
grounds. It is equipped with machinery 




Below: With the wheel and 
other parts which might in¬ 
terfere with the proper re¬ 
pair of a crumpled fender, 
removed, workmen iron out 
the dents with modern tools 
that make a perfect job. If 
finishing and polishing of the 
fender are then necessary, the car is sent 
on to other departments where every sign 
of damage is removed by paint or polish 


A paint spray booth in the 
body and fender department 
on the sixth floor of the 
Servicenter. Here scratches or 
spots left after dents have 
been removed are made to 
disappear entirely under 
matched coatings of lacquer 


Left: Adjusting a carbureter 
with the gas analysis machine. 
This machine is superior to the 
ear for tuning carbureters be¬ 
cause it analyzes both the 
carbon monoxide and the car¬ 
bon dioxide of the exhaust 
and thus permits setting the 
carbureter so that these two 
gases are in proper proportion 


Right: The wash rack opera¬ 
tion. Here the men are wash¬ 
ing the crevices in hard-to- 
get-at parts of the car with 
high pressure streams of water. 
Large brushes above and be¬ 
low whirl and, as water is 
supplied to them, clean upper 
and lower parts of the car as 
it rolls along. Sprays from the 
side help to make the job a 
thorough one—eight minutes 
being required to wash the car 


which includes every modem device 
known to service station operation, 
from an automatic wash rack to a 
squeak detector. The Capitol Ser¬ 
vicenter is unique in both its scope 
and its location. 

















Washington’s Autos 


extended arm 
of the brake 


A mechanical buffer being used to 
give a high polish to the car. The 
Center is also equipped with mach¬ 
inery to renovate the upholstery, 
and to remove spots of all kinds 
from any part of the automobile 


Squeaks hard to locate are found by 
placing the car on the squeak detector. 
This is a rack which permits the rear 
wheels to rest on drums that are slightly 
off center, and as they rotate, they jounce 
the car as though it were on a rough road. 
The body can then be properly tightened 


Right: Not only are radiator testing 
devices part of the equipment of the 
Servicenter, but tools with which they 
are repaired have been specially designed 
for the job. In this view a service man is 
seen locating leaks and also any weak spots 


Below ; Adjusting brakes on one of the two brake testing machines with which 
the Servicenter is equipped and which are said to be the most efficient of any 
now in use. These machines give tests which are identical with road tests, as 
the wheels turn on rotating drums. Dials connected to these drums indicate 
braking efficiency of each wheel and make possible perfect equalization 
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An Electric Taster 

AN “electric palate,’* or Electrynx, that 
tastes and indicates on a meter the 
ripeness o£ apples, oranges, lemons and 
other fruits and vegetables, by measuring 
their acidity has been developed by R. C. 
Hitchcock, electronic engineer of Westing- 
house Electric and Manufacturing Com- 



When the two dissimilar pins of 
this instrument are punched into 
fruit skins, ripeness is indicated 


pany. The small portable device also regis¬ 
ters the acid content of tea and coffee. 

By proper application of the Electrynx, 
canners and preservers of fruits and vege¬ 
tables will be able to keep the flavors of 
their products at a given standard because 
it will be possible for the samplers at the 
various orchards and fruit exchanges 
throughout the country to select the raw 
product more scientifically. 

Other tests made with the Electrynx 
were the determination of the acid condi¬ 
tion of the human mouth, palm of the 
hair, and other parts of the 

Tte principle involved in the develop¬ 
ment of fie is not new hut dates 

to Alessandro %lt$ and his, original 
- V«lt*»c or “wet” battery of more than 130 
The two dissimilar pins used 
tb t the Hfeetryait jqw the electrodes and 
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the materials under test supply the solu¬ 
tion or electrolyte. 

This latest electrical measuring device 
is so sensitive that it records the action 
of one millionth of an ampere or about 
one tenth the “wing power” of an ordinary 
house fly and is twice as sensitive as any 
of its type now on the market. Previous 
recording meters of this sensitivity were 
expensive and not readily portable. 

Direct electrical measurements can also 
be made by this new instrument of quan¬ 
tities which formerly required elaborate 
circuits or amplifying devices. Thermo¬ 
couple voltages can be indicated. A simple 
three-element outfit with no battery com¬ 
prises an electrical temperature indicator. 

The Electrynx was primarily designed 
for measuring the minute currents that 
flow m photoelectric tube circuits or other 
light- and sound-sensitive devices. 


Silver Purifies Water 

ETALLIC silver in an ionic condition 
appears to exercise a very effective 
bactericidal action on the germs which are 
usually present m drinking water. Various 
means of introducing silver ions into water 
are described in a recent issue of Chemical 
Age. An electrical method recently pro¬ 
posed involves the passage of the water be¬ 
tween silver electrodes through which a very 
small current is continuously passing. By 
this method an effective number of silver 


ions are introduced into the water with the 
aid of a three to five milliampere current 
One of the earlier methods of purifica¬ 
tion was based upon the ability of water to 
take up silver by merely allowing it to 
trickle over glass beads coated with a very 
thin layer of the metal. A suitable small- 
scale plant consists of a 25-quart stoneware 
jar filled with a quantity of silver-coated 
glass beads which reduces the capacity to 
18 quarts. The water is passed into the jar 
via a tube filled with silver-coated quartz 
fibers, and a velocity of flow of half to one 
quart per minute suffices for thorough dis¬ 
infection. A curious feature of this catadyne 
process is that water sterilized in this man¬ 
ner can itself be used as a sterilizing agent 
for mineral water bottles and the like. It 
appears that on allowing such silver- 
charged water to stand in a glass bottle for 
several hours, a proportion of the ionic 
silver becomes transferred to the walls of 
the bottle and serves to sterilize any liquid 
subsequently poured into it.— 4. E B . 


French Cruiser “Dunkerque” 

HERE have been so many changes in 
the design of the French armored 
cruiser Dunkerque —which is intended as 
a counter to Germany’s “pocket battle¬ 
ship” Deutschland and which was author¬ 
ized in 1931—that conjectures as what its 
ultimate appearance will be have been 
numerous. The design has apparently 
reached its final state—and even this will 
be considered more or less tentative—judg¬ 
ing from the accompanying drawing of her 
profile and deck arrangement which was 
recently published in UIllustration (Paris), 
through the courtesy of which magazine 
it is reproduced. 

It will be noted that the eight 13-mch 



Courtesy ^Illustration, Paris 

Profile and deck plan of tHe new French armored cruiser Dunkerque 
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guns are mounted m two quadruple turrets 
forward on the axis of the cruiser. Me¬ 
dium-sized guns are mounted in three 
quadruple turrets, one axial and two 
lateral, and in two double turrets, one on 
each side ahead of the stack. The smallest 
guns shown strategically disposed are anti¬ 
aircraft guns and quadruple-mounted ma¬ 
chine guns. An airplane catapult is shown 
aft. 


Fake Remedies for High Blood 
Pressure 


C ONTINUED enforcement of the nation¬ 
al pure food and drug law has prac¬ 
tically removed from interstate commerce 
drugs and medicines labeled with remedial 
claims for high blood pressure and arteri¬ 
osclerosis, according to Dr F. J. Cullen, 
Federal Food and Drug Administration 
However, some preparations, inadvisably 



Last Christmas, visitors to East Cleveland, Ohio, were greeted by this lighting 
scheme of challenging beauty and originality at Nela Park, lamp headquarters 
of the General Electric Company, The crescent is a lighted Christmas scene 


recommended for these diseases, are man- blood pressure and arteriosclerosis, neither 
ufactured locally and sold intrastate and of which is susceptible to effective treat- 
thus do not come within the jurisdiction ment through the use of drugs. Before 
of the federal law. Then, too, some prod- purchasing any such article, therefore, it 
ucts, although legally labeled, are adver- is advisable to compare label statements, 
tised as having curative value for high controlled by law, with claims made in 

Exaggerations on Telescopic Spectacles 

Recent Newspaper Claims Raise False Hopes of Blind 


F ALSE hope has been created among 
many of the blind, their families, and 
their friends throughout the United States 
by the widespread newspaper publicity 
given to the announcement in Chicago in 
December that telescopic spectacles have 
been perfected which can restore vision to 
40 percent of the present classified blind 
population. In response to the numerous in¬ 
quiries on this subject which have come to 
the offices of the American Foundation for 
the Blind and the National Society for the 
Prevention of Blindness, respectively, these 
organizations made the following statement, 
based on their investigation: 

The experience of ophthalmologists who 
have done much work with telescopic spec¬ 
tacles indicates that the true percentage of 
those now classified as blind who can be 
helped by the use of this device—but who 
cannot be helped by ordinary spectacles—is 
not 40 percent, but much less than 5 per¬ 
cent. The assumption that practically all 
cases of low vision are capable of being im¬ 
proved by mere enlargement of the images 
on the retina is false. The group of the 
“near-blind” includes a large number of 
persons whose vision is obstructed by opaci¬ 
ties, of persons whose optic nerves or 
retinas have lost practically all sensitive¬ 
ness, of persons whose eye diseases would 
be aggravated and blindness precipitated by 
excessive use of the eyes, and many others 
who cannot be helped by any optical device. 

Moreover, it happens frequently in the ex¬ 
perience of ophthalmologists that a person 
to whom the physician Is able to give im¬ 
proved vision with telescopic lenses is un¬ 
able actually to make use of them in daily 
activities. The unfounded claims regarding 
the extent of their usefulness is particu¬ 
larly unfortunate m that it raises false hopes 
among the blind. Persons who are helped 
may find them a great boon, but the number 
of such persons is relatively small. 

There is really no “great discovery” in the 


use of magnifying glass for spectacles. The 
first attempts to improve vision by applying 
the magnifying principle of the telescope to 
spectacles were made about 300 years ago. 
For more than 20 years, American ophthal¬ 
mologists have been using telescopic spec¬ 
tacles m their regular practice. 

The only change now proposed is the 
substitution of cylindrical lenses for the 
usual spherical lenses—enlarging the ver¬ 
tical dimensions of images by 30 percent, 
while enlarging their horizontal dimensions 
80 percent. This will improve the patient’s 
ability to judge distance and space cor¬ 
rectly, it is claimed, and thus make it 
easier and safer to walk about while wear¬ 
ing the spectacles. Upon examination, this 
claim does not appear to be justified for 
several reasons. 

In the first place, objects will appear 
closer than they actually are. Moreover, the 
use of cylindrical lenses produces distorted 
or blurred images m which objects appear 
broader in proportion to height than they 
actually are. The use of cylindrical lenses 
in this way is not new and ophthalmologists 
who have tried it have not found it any 
improvement. 

More important, it is pointed out by 
ophthalmologists that the use of cylindrical 
lenses cannot obviate other inherent de¬ 
fects in telescopic spectacles which affect 
their usefulness, such as the limitation in 
the field of vision, the apparent movement 
of objects on turning the head, the neces¬ 
sity for keeping them in adjustment, the 
impossibility of using the same lenses for 
both near and distance vision—not to men¬ 
tion the weight and conspicuous appearance 
of the device. It therefore appears that the 
“new development” does not constitute any 
real improvement which would make the 
spectacles any more widely applicable for 
improving the vision of persons with low 
vision than the types of telescopic spec¬ 
tacles now in use. 


collateral ad\ertising, and be guided ac¬ 
cordingly. 

“High blood pressure may he caused by 
a number of bodily disorders, including 
Bright’s disease, hyper-thyroidism, syphilis, 
heart disease, diabetes, and sclerosis of the 
liver,” Doctor Cullen says. “The disease 
may result from hardening of the arteries 
(arteriosclerosis), or may lead to this 
serious condition. Blood pressure varies, 
even in a ‘normal’ person, from time to 
time, due to worry, lack of rest, improper 
diet, or nerve strain. A chronic or aggra¬ 
vated form of high blood pressure is usu¬ 
ally fatal or may result in paralysis. One 
afflicted with the disease should rely upon 
recognized medical treatments and certainly 
should not waste money on fake remedies 
nor endanger his chances of recovery 
through trusting in claims of medical 
quacks.” 


Novel Use for Carbon Dioxide 

I N England, manufacturers and users of 
ready mixed paints prevent the usual 
formation of surface skin by filling the can 
with carbon dioxide gas. Skin formation is 
thus avoided when the paint has to stand 
over nights or week-ends. The skin is 
formed by oxidation of the drying oil. The 
paint maker simply purges the container 
of air i>y substituting a carbon dioxide at¬ 
mosphere over the paint whenever interrup¬ 
tions occur in the mixing operations.— 
A. E.B. 

Pernicious Anemia Patients 
Should Stick to Treatment 


S INCE the discovery of the liver treat¬ 
ment for pernicious anemia, those who 
die of the disease do so because they fail 
to keep up the medication ordered, with 
the result that they may die of anemia or 
fall into a condition where infectious dis¬ 
eases find them easy prey. 

This observation is reported by the Simp¬ 
son Memorial Institute at the University 
of Michigan in the Annual Report of Presi¬ 
dent Alexander G. Ruthven for 1931-32. In 
a group of 290 patients studied by the 
Institute, 24 deaths occurred. Of these, 12 
died of degeneration of the spinal cord, 
which seems frequently to accompany per- 
nioious anemia, and in a majority of cases 
the patients had discontinued the advised 
treatment, often over a long period. 
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Nme of the 24 died of accidents or 
diseases wholly unrelated to anemia, while 
3 died of bronchopneumonia. The latter 
and those d>ing of spinal cord lesions, 
could have been prevented had these pa¬ 
tients co-operated early and sincerely in 
the prescribed treatment with liver and 
venticulm, Dr. Cyrus C. Sturgis. Director, 
stated. The liver extract developed for di¬ 
rect injection into the blood is proving 
useful. Dr. Sturgis said It need be given 
only once a month to keep the average 
patient normal, and is a valuable emergency 
method when the extract cannot he taken 
In mouth. 


Ocean Air Transport 

HE U. S Weather Bureau expert in 
New York City, Dr. Kimball, is not 
very optimistic about the prospects of any 
one undertaking a transatlantic flight single 
handed. While it is true that ocean weather 
reporting is now very much better than it 
used to be, as reports come from steamers 
all over the Atlantic and are rapidly co¬ 
ordinated and analyzed, and the ocean flier 
can now select the time for his trip with 
a better chance for success, still the weather 
forecast may be wrong at least locally, and 
adverse winds may retard or force the 


aviator off his course. Another hazard is 
fog. To fly m fog, blind, is theoretically 
possible with the aid of modern instru¬ 
ments, but it is a terrific mental strain. 

Dr. Kimball recently gave, before the 
A.S.M.E., a vivid picture of the state of 
mmd of the ocean flier in heavy fog. Blind¬ 
ed in the fog he would seek to fly high, 
above the clouds. Then unless an expert 
celestial navigator, he would begin to w T orry 
about drift off the course, since being above 
the clouds he would not he able to check 
drift by observation of a smoke bomb or 
the use of some other drift indication 
method. He would then descend, perhaps 
rise again, and realize each time that he 
was losing valuable fuel by so doing The 
most brilliant and expert pilot might not be 
able to stand the protracted mental agony 
involved Dr, Kimball also thought that a 
forced landing even on one of the routes of 
ocean steamships was a very poor hazard 
for a small plane, even a seaplane. 

That the Department of Commerce Is of 
a similar opinion to that of Dr. Kimball Is 
ppvpd by the latest regulations issued re¬ 
garding transoceanic flights. The regula¬ 
tions cpme in the form of an amendment to 
Air Commerce Regulations and are specific¬ 
ally designed to discourage inexperienced 
pilots with inadequately equipped aircraft 
attempting transoceanic flights. Prior 
to a the owner or pilot will have 
to ifecq&'&Wte from the 
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Department of Commerce Before securing 
such authorization he will have to satisfy 
the following requirements: 

1. Ability to fly entirely by instruments 
or blind. 2. Substantial amount of cross¬ 
country night-flying experience. 3 Qualifi¬ 
cations as a navigator or the carrying of a 
competent navigator on hoard the craft. 4. 
The aircraft should he one meeting the air¬ 
worthiness requirements of the Department 
of Commerce. 5. Certain of the instruments 
must be in duplicate to guard against fail¬ 
ure. 6. Adequate supply of fuel. 7. Ability 
of the aircraft to carry the strain of the 
great weight of fuel. 

Both Dr Kimball and the Department of 
Commerce are undoubtedly right. But, on 
the other hand, never have the prospects 
for regular transatlantic service by flying 
boat looked rosier than they do to-day. 

Pan American Airways, which conducts 
flying operations to Central and South 
America with such regularity and bril¬ 
liancy, has just signed two contracts for 
large flying boats, which are to be used in 
transoceanic service. 

The design specifications and preliminary 
discussions of these two flying boats have 
been in progress for some 15 months; 
Colonel Charles A. Lindbergh, the engin¬ 
eers of Pan American, of the Sikorsky 


Aviation Corporation, and of the Glenn L. 
Martin Company (the two fortunate recipi¬ 
ents of the contracts) have been hard at 
work m conference, experiment, and test. 

It is unfortunate, but perhaps justifiable, 
that scarcely any details regarding the new 
designs have been made public, although 
we have been fortunate in securing artist’s 
drawings of the new ships, which are re¬ 
produced here. 

One of our photographs shows a Sikor¬ 
sky Clipper, which has now been in service 
for two years in the Central and South 
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Igor Sikorsky 


American airlines, including in its opera¬ 
tions a straight water jump of over 500 
miles between Miami, Florida, and Baran- 
quilla, Colombia. The Clippers aie equipped 
with four Pratt & Whitney Wasp engines, 
have a gross weight of 34,000 pounds fully 
loaded, and are capable of carrying 40 pas¬ 
sengers at a cruising speed of 115 to 125 
miles per hour. 

The contract for the new ship calls for 
a bigger craft than the Sikorsky Clippers, 
although considerably smaller than the 
Do-X. It is to be powered with more power¬ 
ful engines of the radial air-cooled type 
(presumably of 700 horsepower each) and 
these engines will be streamlined into the 
wmg to decrease head resistance. The new 
ship will be a high wmg monoplane. It 
will be capable of a range of 2500 miles, 
with 600 miles as a safety factor. It will 
carry 50 passengers on South American 
service, and presumably a smaller number 
when used on transoceanic flight. The 
cruising speed is to be in excess of 125 
miles per hour. The long outriggers on 
which the Sikorsky tail surfaces are gener¬ 
ally carried, will be placed at the end of a 
lengthened hull. The span and over-all di¬ 
mensions will be considerably larger than 
those of the Clippers. 

Another photograph shows a Glenn L. 
Martin Navy patrol boat. The new plane 
to be built by this company will be some- 
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A Martin patrol which will serve in many respects as the prototype of the 
Martin transoceanic plane, an artist’s drawing of which is illustrated below 


at Bermuda and the Azores, where climatic 
conditions are of course far better, but 
where longer non-stop flights are required? 

At any rate, it is quite certain that the 
flying boats will not use the 1900-mile 
stretch from Newfoundland to Ireland nor 
the direct route from New York to Paris 
which is seriously being considered for air¬ 
ship service. 

The signing of these two contracts and 
the speculations regarding the use of the 
boats, always awakens the controversy of 
“flying boats versus airships for transat¬ 
lantic service.” 

Airships which have been proposed for 
the direct route will cruise at 73 miles per 
hour. The flying boats will cruise at 125 
miles per hour or more, but they will be 



what along these lines, except that it also 
will be provided with four powerful air¬ 
cooled engines streamlined into the wung. 
The Martin design is to have a particularly 
high prow for its hull, and the tail surfaces 
will be carried far above the water, both 
features increasing the seaworthiness of the 
craft. 

No definite date has been set for the 
completion of these two giant boats, al¬ 
though two years is mentioned. We think 
this period is too long, and that a year 



should see one or other of these boats in 
the air. If these experimental planes prove 
successful, Pan American will increase its 
fleet of this type to six. 

Pan American Airways are equally secre¬ 
tive about the service to which these two 
boats are to be put. We are indebted to 
The New York Times for a world map of 
flying routes, operating, under extension, or 
projected. Will Pan American fly the north¬ 
erly route via Greenland and Iceland? Or 
will it essay the southerly route with stops 

Left: Glenn L. Martin 


penalized because their range, when fully 
loaded, is apt to be shorter. The flying 
boats will have to use an indirect and long¬ 
er route, which to some extent will offset the 
higher speed. 

The airship exponents have the greater 
pay load capacity, and greater flying range 
of the airship, as their trump cards, and 
they make out quite a good case for the 
contention that airships alone are likely to 
be employed in transatlantic service. The 
National Advisory Committee for Aeronau¬ 
tics, In its annual report has gone so far as 
to say: “For transatlantic air-transport ser- 



Courtesy The New York Times 

Operating air routes, contemplated extensions, and projected air routes of the world, for both plane and airship 
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vice to Europe, greater cruising range and 
carrying capacity are required than can be 
efficiently provided m heavier-than-air craft 
at the present stage of development. Rigid 
airships at this time offer a prospect for 
air passenger service to Europe . . . The 
Committee believes that the United States 
should continue to encourage the develop¬ 
ment and use of rigid airships as a means 
of ocean transportation.” 

The living boat people can probably 
make the most effective rejoinder to this 
view b) building such firing boats as those 



First photograph, of stalls where 
molecules of oil are torn apart and 


reformed according to specifications 


previously described, which, compared with 
airships, will involve a much smaller initial 
investment and permit of the use of more 
units; which will have such reliable en¬ 
gines that, in combination with the multiple 
power plant, the possibility of forced land¬ 
ings will vanish, and which will have an 
adequate range while carrying a commer¬ 
cially profitable pay load. 

The controversy will never he settled by 
discussion. It is a matter for experimenta¬ 
tion, unfortunately on a very large and 
costly scale. Is it not possible that both 
types of aircraft will eventually be put to 
work in flying across the Atlantic? Per¬ 
haps the airships will be more apt to carry 
passengers in more commodious quarters, 
and a somewhat heavier amount of cargo, 
while the flying boats, still a long way 
from their limit of speed, will become faster 
and faster, and will he used for the traveler 
in a real hurry and for first class mail. 
-A. K. 

High-Pressure Tricks With 
Petroleum 

A LTHOUGH the hydrogenation process 
. for producing petroleum products has 
been in use for about two years, it was only 
recently that the details of the remarkable 
plants at which this ultra-modern process 
%'i carried t oat were revealed to the public. 
l ' explained in these columns, 

the, ,process supplements the 

conventional defining” of petroleum. While, 
heretofore, the ©hied ;of the refining process 
was to “crack” thte oil in such a man- 
1 as to obtain a iwy desired 

the 

bfdrcgeitatiem | It, baa become 


possible to convert all of the crude oil into 
any desired “fraction” simply by varying 
the degree of hydrogenation. In other words, 
the chemist tacks hydrogen atoms on to 
petroleum in any manner or degree desired, 
thus determining the character of the re¬ 
sulting product. In this way petroleum may 
be converted entirely into gasoline or en¬ 
tirely into kerosene, or paraffin, or any 
other petroleum product, depending on the 
demand. 

The heart of the process is the huge 
nickel-chromium-steel reaction chamber, 
where the mixture of petroleum and hydro¬ 
gen gas. heated to 750-1000 degrees, Fahren¬ 
heit, and at 3600 pounds per square inch 
pressure, passes through the catalyst which 
causes the hydrogen to combine with the 
oil. By varying the temperature and the 
pressure, the degree of this combination 
can be changed. 

Two gears’ full-scale operation of this 
plant has demonstrated that it is possible 
to produce hydrogenated products on a 
price basis at least equal to that of older 
refining methods. From the standpoint of 
the public, the company believes its most 
important hydrogenated product to be a 
new motor oil marketed under the brand 
name “Essolube.” In this new lubricant are 
said to be combined the five characteristics 
generally agreed to describe perfect lubri¬ 
cation. These are: ability to keep its body 
under engine operating conditions, winter 
fluidity, low carbon content, low consump¬ 
tion, and long life. 

A new line of hydrogenated solvents for 



Not pills and lumps of sugar but 
two forms of the catalyst which 
boss the high-pressure tower process 


use in the paint, varnish, lacquer, soap, and 
textile industries has been developed and 
will soon be offered on the market. These 
will compete with coal-tar products and 
similar compounds. A hydrogenated safety 
fuel for aircraft and motor boats, which 
will not catch fire like gasoline under nor¬ 
mal temperature conditions has been de¬ 
veloped and is now being sold. A special 
aviation engine-oil will shortly be offered, 
while a substitute for benzine for anti¬ 
knock blending purposes can readily be 
made. 

Hydrogenation has produced a superior 
kerosene, the demand for which was so 
great during the past year that, in addition 
to its regular refinery output, the company 
kept the hydrogenation plant on the ex¬ 
clusive manufacture of this product for five 
months continuously. 

It is worthy of note that in case of a 
national emergency the hydrogenation plant 
can he converted within one month’s time 
Into a plant for the manufacture of syn¬ 


thetic ammonia, oi those types of hydro¬ 
carbons which become especially important 
m such times. Thus, a process originally 
considered of possible future interest has 
within two years of commercial operation, 
following a quarter of a century of research 
and development, become of immediate in¬ 
terest, not only to the petroleum industry, 
but to the consuming public and to nation¬ 
al defense.— A. E. B. 

Electric Effects in Flying 

O NE of our friends tells us that he re¬ 
ceived a slight electric shock when 
sitting down in a certain type of airplane 
There was evidently an accumulation of 
static electricity caused by the faction of 
the rubber tires while taxying Asphalt 
runways in particular tend to produce this 
accumulation of static. A small dragging 
chain attached near the tail of the airplane 
would discharge this accumulation into the 
ground— A. K 


Air Express and Bad Weather 

A IR express has great possibilities, but it 
. has not been growing as rapidly as at 
first expected. Customers naturally expect 
great speed and perfect regularity, and the 
regularity is not always available, mainly 
because of that great enemy of aviation, 
fog It will be some time before blind flying 
and blind landing are so perfected that fog 
will cease to be an obstacle. 

Air Express Corporation, a newly formed 
organization, plans to circumvent fog and 
to give 100 percent regularity of service by 
a radical departure from standard air 
transport practice. 

The new organization handles exclusively 
“through express” shipments between New 
York and Los Angeles, with all “way- 
traffic” eliminated. Terminals are Floyd 
Bennett Field in New York City, and 
United Airport at Burbank, California. A 
fleet of five Lockheed Orions, with retract¬ 
able landing gears, and remodeled for ex¬ 
press duty has been put into service. These 
ships are capable of a top speed of 194 9 
miles per hour; at a commercial cruising 
speed of 170 miles per hour, they carry a 
cargo of 1050 pounds. Departures from 
New York are at 6 p.m. daily with arrival 



Before and after. A sample of heavy 
crude oil and a sample of dear, 
high-octane gasoline it produces 
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at Los Angeles at 8 45 a.m next day. East- 
bound planes leave Los Angeles at 12 45 
PM. and reach New York at 8:45 the fol¬ 
lowing morning. Difference in departure 
time as between the two terminals is ac¬ 
counted for by the spread of three hours in 
standard time from coast to coast. Actual 
elapsed time is 17.45 hours westbound, 
and 17.00 hours eastbound, equivalent to an 
average speed of 150 miles per hour, -which 
can be readily met Under normal flying 
conditions the refueling stops are at Colum¬ 
bus, St. Louis, Wichita, Albuquerque, and 
Seligman, with change of pilots at Wichita. 

Since this cuts the fastest transcontinen¬ 
tal service some 25 percent and allows for 
the carriage of express matter without the 
loss of any business-day time, a great step 
forward has been made. 

But how about the mciease m regularity 
of service, our readers may ask 9 

The really brilliant idea underlying the 
new service is this With through service 
only, the airplane is able to demonstrate 
fully its inherent flexibility of routing. 
When the air service is bound to certain 
intermediate stops, this flexibility disap¬ 
pears. With no advertised intermediate 
stops, flexibility of routing is regained, and 
all bad weather areas avoided. 

Reserve planes are stationed at New 
York, Wichita, and Los Angeles, and a re¬ 
serve plane and pilot will always be avail¬ 
able within a maximum of S 1 ,^ hours at 
any point on the route. Thus if the west¬ 
bound pilot is advised at Columbus that 
Wichita is fog bound, he will be ordered by 
radio to proceed to Oklahoma City or any 
other clear point, there to refuel and to be 
relieved In the meantime, the reserve pilot 
at Wichita will be ordered to proceed in 
the reserve plane to Oklahoma City, and 
there relieve the west-bound pilot. This 
procedure is possible because, while prac¬ 


hkely to be profitable, if sufficient volume 
can be secured. 

The air express company will operate its 
own pick-up and delivery service. Rates are 
the same as by other airlines; namely, 
$1.75 for the first pound and one dollar for 
every additional pound. 

Once the plane is loaded, the cargo is 
sealed, and seals are left unbroken until 
destination is reached. This diminishes 
chances of damage In handling. 

The freight compartment of the plane is 
so designed that packages are held snugly 
in position, no matter what volume is car¬ 
ried. This is effected by a system of light 
hooks, to which are attached canvas belts. 
These belts are adjustable and can be made 
to fit any size package that can be passed 
through the loading hatch The maximum 
cargo capacity is 90 cubic feet. 

Clyde Pangborn, of world-flight fame, 
piloted the first cargo plane to leave Floyd 
Bennett airport. He carried 115 copies of 
The New York Sunday Times for delivery 
next day in Los Angeles; a shipment of 
live lobsters for Hollywood; an electric 
dental furnace; 16 boxes of cigars, a num¬ 
ber of orchids, a box of cake from Oscar 
of the Waldorf-Astoria; and special motor 
parts for Ralph De Palma, the auto racing 
driver. 

Granted that the first shipment was partly 
of a stunt character, there should never¬ 
theless be a steady volume of traffic avail¬ 
able, granted that exceptional service is 
maintained.— A. K. 


Weather by Teletype 

N air-transport operations, the collection 
of weather reports must be exceedingly 
prompt and requires a highly efficient com¬ 
munication system. This need has been met 
on our airways by the installation of tele¬ 



The Lockheed Orion used in the fast coast-to-coast express service 


tical landings cannot be made in zero visi¬ 
bility as yet, it is entirely feasible to take 
off in fog. 

The above system, combined with the 
ease with which such high-speed planes can 
avoid much slower moving storm areas (the 
speed of travel of which rarely exceeds 30 
miles per hour) should bring regularity of 
operation on a par with that offered by any 
other form of transportation. 

The abandonment of service to intermedi¬ 
ate points is also justifiable on economic 
grounds. Analysis of both railroad and air 
transportation shows that the overhead due 
to intermediate stops amounts to about 40 
percent of the total costs, while the revenue 
derived does not exceed 20 percent of the 
total. Therefore through traffic is more 


type circuits. At the present time about 
13,000 miles of airways are provided with 
teletype service. The circuits consist of 
leased telephone lines, 500 to 800 miles in 
length between terminal airports, with 
“drops” at the intermediate weather-report¬ 
ing stations, each one of which has a tele¬ 
type machine. The messages are typed on 
these machines in sequence, the various 
stations following one another in rapid suc¬ 
cession, and each message is received on 
tape by all other stations in the circuit. 
Many of the larger terminal airports, espe¬ 
cially those from which several airways 
radiate, are now provided with equipment 
for automatic re-transmission of the re¬ 
ports from one circuit to another. 

So excellent has this service become, and 


so expert are the meteorologists in airway 
service, that when the advice given to pilots 
is subsequently checked by the pilot's re¬ 
port of weather actually encountered, the 
score of correctness stands at 98 percent. 
If we check up the weather forecasts 
given m the daily paper we will soon find 
that this average is never equalled.— A. K. 


Towing Four Gliders At One 
Time 

A T the Halle-Leipzig airdrome in Ger- 
. many a curious experiment was tried 
recently. A pilot called Boemg took off in 
a 120-horsepower airplane and actually 
towed four gliders and four glider pilots 



which were towed by an airplane 

into the air. In the take-off run, it was of 
course the lightly loaded gliders which took 
to the air first—the airplane followed. After 
flying twice round the airdrome, the glider 
pilots released themselves, and the whole 
experiment ended successfully. We do not 
see any great utility to this experiment, 
but what a thrill such an exploit would 
give spectators at the next National Air 
Races!— A. K. 


Ice Bombing 

A N unusual use which has recently de- 
u veloped for the airplane is that of ice 
bombing. Frank Wiley, in Western Flying , 
writes of the ice jams in Montana which 
form during the spring break up of the 
ice in the rivers. Primarily the jams are 
due to the fact that most of the Montana 
rivers run north, and the ice in tributaries 
breaks up before that in the lower sec¬ 
tions of the ‘rivers has started to move. 
These jams sometimes occur near towns 
and become a serious menace to life and 
property. Mr. Wiley has been often called 
m to break up such a jam. 

He first makes a survey from the air, 
which is much easier to do in this way 
than m any other. He finds that the usual 
obstruction of the flow is a sheet of solid 
ice which refuses to budge under the pres¬ 
sure of the ice cakes carried down by the 
open stream above. 

After locating the obstruction, Mr. Wiley 
makes his own “bombs,” consisting of 15 
to 20 sticks of dynamite, bound together 
with heavy twine, with a cap and a two- 
minute fuse attached in the usual manner, 
the whole wrapped in several thicknesses 
of burlap. The fuse is split to facilitate 
lighting. An open cockpit plane is em¬ 
ployed for this new and fascinating busi¬ 
ness. 

The approach to the ice sheet to be 
bombed is made m the usual manner, in 
a normal glide with some throttle used. The 
pilot’s assistant is signaled to light the 
fuse and pass the bomb back to the pilot. 


170 


SCIENTIFIC AMERICAN 


MARCH 1933 


The pilot then drops the bomb in a care¬ 
fully selected spot, opens the throttle and 
goes on his way as quickly as possible. 
When the bomb explodes, there may only 
he a small round hole in the ice, and it may 
be necessary to drop another bomb before 
this hole is large enough for another op¬ 
eration. Finally a bomb is dropped which 
either falls or slides into the hole, and 



A swath cut along the side of a 
mountain marks the beginning of a 
highway in the Great Smokies Park 


when the bomb explodes under the sheet 
of ice the results are really satisfying. 

Mr. Wiley says: “Don’t fly over the spot 
where the bomb reposes until it has ex¬ 
ploded or until you are absolutely certain 
it is not going to function.”— A, K . 

United States Now Sure of Potash 

T HE director of the United States Bu¬ 
reau of Mines, in his annual report, 
states that the federal five-year program 
of potash exploration was concluded during 
the fiscal year with the completion of a 
drill-hole in Lea County, New Mexico. 
Three definite accomplishments may be 
credited to this government research: dis¬ 
covery of vast resources of potash ores 
capable of supplying all domestic require¬ 
ments in a national emergency, birth of a 
domestic potash industry which can be ex¬ 
panded in the face of foreign competition, 
and positive insurance against profiteering 
by foreign monopolists .—A E, B. 


Mile-High Mountain Highway 

«npHIS is the forest primeval. . . ” 

Well might this line from Evange¬ 
line start the epic story of the building 
of highways through the new Great Smoky 
National Park in North Carolina and Ten¬ 
nessee, for the engineers on that job have 
had to survey their grades and cut their 
roads through one of the last stands of 
virgin timber in this country. Recently this 
highway has reached a high point in the 
mountains of nearly a mile above sea level, 
the exa&t' efay^tipn being 5044 feet. 

The accompanying illustrations give an 
idea of the type of country through which 
this road ha® been 1 and the natural 
difficulties it was necessary to overcome. 
Mm of the country 'which the 

road raps i® above 4000 feel in elevation. 


with many peaks close to 6500 feet. The 
heaviest grade on the road is 8 percent and 
the sharpest curve 52 degrees 
A large percentage of the work already 
completed has been done by th® North 
Carolina State Highway Commission, hut 
much additional road building is to be 
done in the park by the United States 
Bureau of Public Roads for the National 
Park Service. The Park Service estimates 
that in the near future, more than 2,000,000 
people will visit this area in cars each 
year. Yellowstone had only 400,000 visitors 
in 1931 

Cellophane Rolls for Projection 
Lanterns 


C ELLOPHANE, the stuff of a thousand 
uses, has added the thousand-and-first. 
It can be used instead of glass slides for 
some kinds of “still” picture projection 
with stereopticon lanterns At a meeting of 
the American Chemical Society, Ross 
Bonar, Floyd Bonar, and Prof Earl C. H. 
Davies of the University of West Virginia, 
told how. 

Ordinary thin commercial wrapping cel¬ 
lophane is used. Drawings can be made 
on it in ink, or if tables of figures are to 
be projected, these can be done with a 
typewriter, using carbon paper. An easily 
made holder cairies the roll, which can 
be pulled through the carrier as desired. 
A roll of cellophane over 33 feet long, 
bearing a whole library of lecture illus¬ 
trations and notes, has a diameter of less 
than three quarters of an inch .—Science 
Service. 

Hazards of Breathing Dust 

A S an antidote for the harmful effects of 
. breathing rock dust, miners are ad¬ 
vised to inhale coal dust, according to Dr 
J. B. S. Haldane of Cambridge, in a recent 
address at the University of Michigan. 
Rock dust by itself, Dr. Haldane admits, is 
a real danger. It consists of fine particles 
of silicates, each a little knife that cuts into 
lung tissue and thus produces the disease 
known as silicosis. But rock dust mixed 
with coal dust is no health hazard. Accord¬ 
ing to Dr. Haldane, coal dust stimulates 
expectoration. As he clears his lungs and 
throat the miner gets rid of the coal dust 


as well as the rock dust that may be mixed 
with it. In fact the irritation produced by 
coal dust may actually be a benefit in 
warding off silicosis. Gold miners m the 
quartz seams of the Rand m South Africa 
are now being shifted to coal mines m order 
to test this theory. 

Just what constitutes “bad air,” the sub¬ 
ject of Dr. Haldane’s Michigan address, 
depends on what the viewpoint is. The un¬ 
questionably pure air that an aviator 
breathes at 20,000 feet is “bad” in the 
sense that there is not sufficient oxygen m 
it and that it exalts and leads to reckless 
acts. Air charged with rock dust, particles 
tossed up m the process of grinding cut¬ 
lery, sand, and minute bits of cotton “fluff” 
is bad because, if breathed continually, it 
may induce tuberculosis and pneumonia. 
Apparently air charged with limestone and 
flourmill dust is not “bad” m this sense.— 
A. E. B. 


Strong Alloy 

T HE American Brass Company of Bridge¬ 
port, Connecticut, recently attracted 
much attention with an exhibit of a new 
copper-beryllium alloy of exceptional 
strength. Using from 1 to 2*4 percent 
beryllium the company has developed a 
range of products with elastic limits up to 
170,000 pounds The alloys are extremely 
hard, susceptible to heat treatment, non¬ 
sparking, of high electrical conductivity 
and resistant to corrosion.— A. E. B. 


Engineering in 1932 

S O many tremendous engineering projects 
made progress last year or were com¬ 
pleted that it has been urtually impossible 
to cover them all in the limited space de¬ 
voted to the subject m Scientific Ameri¬ 
can. We are, therefore, noting below some 
of the more important projects, as com¬ 
piled by Science Service. 

The Normandie , the world’s largest ship, 
75,000 tons, 1020 feet long and with a 
beam of 117 feet, was launched at St. 
Nazaire, France. 

The mam dyke, 18*4 miles long, closing 
off the Zuider Zee, of Holland, from the 
North Sea was completed in a project that 
will add more than half a million acres 



The type of road that has Been cut in virgin lands of the new eastern park 
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Men who “know it all” 

are not invited to 
read this page 


T HIS page is not for the wise young 
man who is perfectly satisfied with 
himself and his business equipment. 

It is a personal message to the man 
who realizes that business conditions 
have radically changed in the last few 
years, and that there is a whole new set 
of rules to be mastered. He feels that he 
ought to be earning several thousand 
dollars more a year, but simply lacks the 
confidence necessary to lay hold on one 
of the bigger places in business. 

We should like to put into the hands 
of every such man a copy of a little book 
that contains the seeds of self-confidence. 
It is called “What an Executive Should 
Know” and it will be sent without obli¬ 
gation. 


It contains the Announcement of the 
Institute's new Course and Service for 
men who want to become independent 
m the next five years. Among the con¬ 
tributors to this new Course are: 

Alfred P. Sloan, Jr.,P resident, Gen¬ 
eral Motors Corporation. 

Frederick H. Ecker, President , Met¬ 
ropolitan Life Insurance Company. 

Hon. Will H. Hats, President , Mo¬ 
tion Picture Producers and Distributors 
of America, formerly U. S. Postmaster 
General. 

Bruce Barton, Chairman of the Board , 
Batten, Barton, Durstine & Osborn, Inc., 
Advertising Agents. 

Dr. Julius Klein, The Assistant Sec¬ 
retary , U. S. Department of Commerce. 



laiiiti 


For the Man who wants to be 
Independent in the next 5 years 

T HE little book pictured above should be how you can equip yourself to take your place 
read by every man who expects to win a in the new business structure with confidence 
secure place for himself in the next five years. and Increased earning power. It contains the 
It explains some of the changes which are tak- condensed results of 20 years’ experience in 
mg place in the business world today. It tells helping men to forge ahead financially. 


John T. Madden, Dean , School of 
Commerce , Accounts and Fina7ice> 
New York University. 

Hubert T. Parson, Preside?ii, F. W. 
Wool worth Company. 

M. H. Aylesworth, President , Na¬ 
tional Broadcasting Company. 

Thomas J. Watson, President , Inter¬ 
national Business Machines Corpora¬ 
tion. 

Dexter S. Kimball, Dean, College of 
Engineering , Cornell University. 

Can any ambitious man fail to get 
something of value from contact with 
minds like these? Here are a few exam¬ 
ples, selected from many hundreds, show¬ 
ing how this organized knowledge is 
translated into added earning power: 
CASE 1. Works Engineer, salary 
$6,000; now Vice-President and Gen¬ 
eral Manager, salary $18,000. 

CASE 2. Local Manager at $5,200; 

now Regional Manager, salary $15,000. 
CASE 3. Production Manager, salary 
$6,000; now President, salary $21,600. 

Send for this Booklet 

For the man who is perfectly content 
with himself and his job, the Alexander 
Hamilton Institute can do nothing. But 
there are thousands of men who could 
double their incomes if they believed in 
themselves and had the solid business 
knowledge to back up their belief. 

Why not investigate now? The book¬ 
let pictured at the left costs nothing and 
places you under no obligation. 


To the Alexander Hamilton Institute, 696 Astor 
Place, New York City. (In Canada, address 
Alexander Hamilton Institute, Ltd, C. P. R. 
Building, Toronto.) 

Send me “What an Executive Should Know,” 
which I may keep w ithout charge. 

Nam k- --------.-—-- 


Business 

Address.---- 


Business 

Position____.__- 
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to Dutch farming land and reduce the 
Zuider Zee to a fresh water lake one fourth 
its original size. 

A nev\ definition of the inch, 25.4 milli¬ 
meters instead of 25.40005 millimeters, was 
adopted by the American Standards Asso¬ 
ciation and industries of the United States 
Reclamation of about 200,000 acres of 
Pontine marshes, near Rome, neared com¬ 
pletion so that farmers began to oceupv 
fertile land which had been abandoned to 
the malarial mosquito for 2500 years. 

The world’s largest Diesel engine, 22,500 
brake horsepower, was built for a Copen¬ 
hagen power station. 

Two 20,000-kilowatt power plants using 
mercury \apor instead of steam neared 
completion at Kearny, New Jersey, and 
Schenectady, New York. 

The largest radio tube ever constructed, 
made of iron and steel and having an input 
of 500 kilowatts, was built in the labora¬ 
tories of the Metropolitan-Vickers Com¬ 
pany, Manchester, England. 

Dneprostroy, a large power plant, was 
put in operation at Kichkas on the Dnieper 
River, in Russia. Incidentally, this project 
is practically all “Amencan-made.” 

Ten-million-volt artificial lightning was 
produced with a new generator m the Lynn, 
Massachusetts, General Electric Labora¬ 
tories. 

A huge commercial explosion in Michi¬ 
gan, setting off 430,000 pounds o£ dynamite 
and similar explosives, and bringing down 
more than 1,250,000 tons of quarry lime¬ 
stone, allowed scientists to make seismo- 
logical observations of the structure of the 
earth’s crust. 

Welding Water Tunnel liner 

AS construction progresses at record 
J\. speed on the 21-mile long New York 
City tunnel No. 2, engineers are watching 
with interest the various methods employed. 
Arc welding of the steel liner plates to 
insure water-tightness was one of the time- 
saving deuces utilized. 

This 43,000,000-dollar tunnel extends 
from the Hillview Reservoir in Yonkers 
to Brooklyn, and is part of the Board of 
Water Supply’s system for delivering water 
to the boroughs of Bronx, Queens, and 
Brooklyn, Specifications called for special 
steel liner construction with arc welded 
caulked joints near and under the East 
River where seepage might be encountered. 

The steel liner is made up of one-inch 
plate fabricated in sections above the 
ground. Three sections form a 20-foot 
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circle. A total of 13,920 feet of Yic-inch 
fillet welds were laid above ground along 
four by four by one half-inch angles which 
were riveted to the liner segments. 

The photograph shows welding operators 
at work laying the caulking welds after 
the sections had been assembled in the 



Courtesy Lincoln Electric Company 

Laying caulking welds in assembled 
sections of new water tunnel liner 


tunnel. Each ring required 102 feet of 
continuous welding where two angles butt 
together. Operators averaged 31 lineal feet 
of welding per man per hour using the 
Shielded Arc method of welding and 
equipment. 

A Library on Wheels 

A TRAVELING library, unique in size 
and design, has been acquired by The 
New York Public Library, to give improved 
service to the outlying districts of the 
Bronx. 

This book-truck, built by the Expando 
Company of Chicago, has unusual features. 
Mounted on a Dodge heavy-duty chassis, 
with dual rear tires, the body contains three 
compartments. In the front compartment, 
besides the driver’s seat, there are facilities 
for charging books to borrowers and for 
registering applicants. The rear compart¬ 
ment contains facilities for discharging 
books. There are two doors on the curb 
side for the use of the public—the one in 
the rear compartment being the entrance, 
that in the front compartment the exit. The 
middle compartment is composed of the ex¬ 
panding section, a feature of construction 
developed and controlled by the Expando 


Company. This section is 10 feet long and 
on each side contains double book shelves, 
four tiers of which face the outer or street 
side and six tieis of which face the in¬ 
terior There are about 200 feet of hook 
shelves, with a capacity of 2000 volumes. 
This book-truck is designed fox opeiation 
by a staff of from two to six, as needed 
The unit has an ovei-all length, from 
bumper to bumper, of 29 feet, a width of 
seven feet, and a height of over nine feet. 
The body alone is almost 22 feet long and 
over six feet wide. In outwaid appearance. 
The Bronx Traveling Library resembles a 
commercial vehicle except for the glass 
panels on the sides, behind which the color¬ 
ful bindings of hooks on the outei shelves 
may he seen. 

When circulating books to the public, the 
side walls of the middle section aie ex¬ 
panded 13 inches on each side through a 
mechanical device attached to the batteries 
At the same time the roof of this section is 
raised 11 inches. Besides the light supplied 
through a skylight, additional light and 
ventilation are obtained from the side 
panels which are exposed when the roof is 
raised. When expanded, the space on the 
inside available to the public for the selec¬ 
tion of books is about six feet by 10 feet, 
sufficient room for at least 15 adults. In 
bad weather the work will he conducted 
entirely on the inside, with about 1200 
books available, while in good weather, 
both the inside and outside book shelves 
will be used. 

Dry-Cleaning Acetate Silk 

I ADIES, if you do your own dry-cleaning, 
J be careful of your rayon garments, for 
if they are made from the so-called “acetate 
silk” they may dissolve m the cleaning 
solvent. Acetate silk differs characteristic¬ 
ally in chemical and physical properties 
from all the other types of natural or arti¬ 
ficial fibers and must be handled with due 
regard to these special properties if the 
goods are not to suffer in either luster or 
tensile strength, says American Dyestuffs 
Reporter . 

Contrary to some impressions which still 
prevail, acetate silk is decidedly resistant 
toward the action of many common and 
cheap dry-cleaning agents. Many of the 
special dyestuffs now used for the dyeing 
of acetate silk are also resistant toward 
such cleaning agents, which was not the 
case a few years back, when the commoner 
dyestuffs, in use and satisfactory for other 
fibers, were giving acetate silk a bad rep- 
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—Read It 

In the March 
HYGEIA 


“Quelling the Quacks 

How medical quacks impose on the credulity of human 
nature and capitalize on the hope of the sick, is told b\ Dr 
Solon R. Barber who is m charge of the information service for 
the Food and Drug Administration of the U S Department 
of Agriculture. In this article—-the second of a series—he gives 
a few highly illuminating cases of medical quackery which illus¬ 
trate the ingenuity of the fakers and the necessity for eternal 
vigilance on the part of government officers who run them down. 


11 


utation. Gasoline and other liquids of the 
same sort, hydro-carbon mixtures of the 
paraffin and benzene series—benzene, tolu¬ 
ene, xylene—are good, as well as the more 
common and in many ways more desirable 
carbon tetrachloride All such solvents 
should be used cold. 

Care must be exercised, however, with 
some of the solvents which have proved 
themselves very valuable with other fibers. 
Acetone, chloroform, tetrachlorethane, and 
so on, attack acetate silk very vigorously, 
speedily swelling and actually dissolving 
the fiber, and so hopelessly ruining the 
weave.— A . E. B. 



Courtesy Bureau of Standards 


Special engine for studying effects 
of gasoline combustion. The cylin¬ 
der head is provided with heavy 
quartz windows through which the 
interior can be viewed. Any de¬ 
sired period of the cycle may he 
watched by means of a stroboscope 


American Iodine 

ITH iodine tincture in a foremost 
position on every household medicine 
shelf, it is interesting news that this halo¬ 
gen chemical element is produced on a 
commercial scale from the same oil wells 
that give gasoline and lubricants for autos. 
Because the oil wells are in the United 
States, this country has made sure of hav¬ 
ing enough of another essential chemical 
in the event of future war or blockade 
of this country. 

Up until a few months ago when iodme 
was extracted from the briny waters of 
the oil wells, Chile had a virtual monopoly 
of the chemical, producing it as a by¬ 
product of its nitrate industry. Small 
amounts of iodate are contained in the 
“caliche” or nitrate ore which once fur¬ 
nished the world with nitrogen essential 
to fertilizers, explosives, nitric acid, and 
other basic chemical products. The Ger¬ 
mans just before the World War learned 
how to “fix” or capture in chemical com¬ 
pound the nitrogen that comprises three 
quarters of the weight of the air around 
us. Thus was broken the Chilean nitrate 
monopoly based on the existence of large 
deposits of nitrate salts in its arid ter¬ 
ritory. 

Now this other Chilean monopoly is be¬ 
ing broken. The standard price of iodine 
has been four dollars and already it has 


“The Dividends of Health” 

“Everything from a man’s ability to digest raw 
onions to his ability to accept disagreeable facts 
and to get along with disagreeable people depends 
largely upon the precise kind of health he has,” 
writes Walter B Pitkin Read his attributes of 
health—and then check up on your own’ 

“Progress in Preventive Medicine” 

This enlightening series of articles tells the 
story of the progress made m preventive medi¬ 
cine, beginning with inoculation for smallpox 
little more than a century ago Dr P. M. Ash- 
burn, who is librarian of the U S War Depart¬ 
ment’s Army Medical Library, gives an excellent 
historical background for this absorbing stud} 


Why Jump Out the Window? 

Some who lose their money do it Others re¬ 
main calm or even indifferent m the face of ad- 
veisitv In a timely article. Dr. Franz Alexander, 
director of the Institute of Psychoanalysis, shows 
how r different t>pes of people react to the eco¬ 
nomic depression—and why 

Meeting Emotional Depression 

In some cases of emotional depression which 
seem to be caused by economic depression, a funda¬ 
mental cause lies much deeper withm the patient's 
personality. Dr. Thomas M. French, also of the 
Institute for Psychoanalysis, discusses the phys¬ 
ical health of such patients in relation to psycho¬ 
therapy 


These are only a few of the entertaining and enlightening ar¬ 
ticles to appear in the March HYGEIA. Every month HYGEIA, 
The Health Magazine of the American Medical Association, is 
filled with authentic information on practically every phase of 
health. If you are not already a subscriber, get acquainted with 
HYGEIA now. The coupon below will bring it to you. 


Introductory Offer 
6 months of HYGEIA 


$1 


HYGEIA ^ 

05G tmAITtt MAGAZINE 


Regular Subscription ^2.50 a Year 


SA-3-33 


AMERICAN MEDICAL ASSOCIATION 
>35 North Dearborn Street, Chicago 

Enclosed is $1 QO for an introductory 6 months’ subscription to 
HYGEIA, The Health Magazine I am a new subscriber. 
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all kinds throughout the country: freight car loadings for the past three years. 
Although car loadings for 1932 were considerably lower than in 1931, there 
was a tendency toward the last of the year to approach 1931. This indicates a 
slight revival of business. A slump this year has been followed by a rise 


been dropped to three dollars by the 
Chilean interests in recognition of the io¬ 
dine production in American oil fields. P. F. 
Holstem, New York chemical engineer, 
writing in Chemical and Metallurgical En¬ 
gineering, estimates that Chile may eventu¬ 
ally be able to produce iodine at 25 cents 
a pound while present costs are little more 
than twice that figure. If Chile sells iodine 
for a dollar a pound, this will stop the 
American producers who need a price of 
three and a half to four dollars a pound 
to produce. 

Russia, too, is making ready to supply 
its own iodine from oil wells and seaweed, 
a source that was most important before 
iodine was obtained from natural nitrate 
deposits. Europe, Japan, Java, the United 
States, and Russia, without Chile, if given 
price incentive could produce 2,200,000 
pounds a year, more than the whole world 
now uses. 

With cheaper iodine in the offing, more 
uses may he found for it. At present most 
of it is used in medicine, largely as the 
brown antiseptic solution used for painting 
cuts, or in iodoform, the yellow antiseptic 
powder with the disagreeable odor.—Wat¬ 
son Davis. All rights reserved by Science 
Service . 


High-Alloyed Cast Irons 

A S a result of the depression there is a 
. demand for inexpensive metals that 
axe corrosion-resistant. In response to this 
demand, the metallurgists are developing 
a series of alloyed cast irons. The newest 
members of the group are the high chrome 
cast irons ranging from 15 to 30 percent 
chromium, developed by the Union Carbide 
and Carbon Corporation. The quantities of 
the. other elements are in general similar 
to those' bf cast iron, but are regulated 
according to rite service requirements. 

These cast irons are suitable for casting 
to intricate, forms and have considerable 
resistance to oxidation, high temperatures, 
and some forms of cbin^io!!. Owing to 


their high carbon content, they are rela¬ 
tively hard, and in physical properties are 
nearer to cast iron than to steel. They are 
not recommended for the replacement of 
stainless and heat-resisting steels under 
conditions of stress, but rather of cast and 
malleable irons which have a tendency to 
deteriorate at high temperatures and under 
corrosive influences— A. E. B. 


Tropical Aquarium for Tropical 
Fish 

AMILY arguments as to who left the 
door or window open and chilled 
Pterophyllum scalare (angel fish) are no 
longer necessary. Recent engineering prog¬ 
ress has made it possible through the 
installation of a heating element controlled 
by the built-in watchman thermostat, for 
the fish to enjoy the comforts and temper¬ 
ature of tropical water. The "water of an 
aquarium must be kept at a fairly constant 


temperature at some point above 72 de¬ 
grees, Fahrenheit, and below 87 degrees, 
Fahrenheit; otherwise tropical fish get the 
dreaded disease Ichthyophtherius, some¬ 
times shortened to “Ick.” 

The Tiopic-Anum Company of Cleve¬ 
land, Ohio, are now building an aquarium 
that conceals the water heating element. 
A Westinghouse built-in watchman ther¬ 
mostat insures that the w T ater will be kept 
at an even temperatuie. Now, automatically 
heated aquaria can be left for several days 
without attention. The heating element is 
located below the bottom of the aquarium; 
no heaters, unsightly and awkward cords, 
rods or tubes are visible. 

An attractive green signal glows when 
the thermostat has the heat turned on so 
that a double check can be kept on the 
fish’s welfare. 


Octane Rating Not Wholly 
Dependable? 

HE much-advertised “octane” rating of 
gasoline is not wholly dependable in 
the selection of automobile fuel, according 
to Dr. Arthur Lachman, petroleum research 
expert, addressing the American Chemical 
Society. 

Since motor-car manufacturers have 
taken to building high-compression engines, 
old-fashioned, straight-distilled gasoline is 
just not so good. Such fuel was made by 
simple methods much like the old process 
of turning out moonshine whisky. It was 
about the only kind of “gas” the public 
knew 10 years ago. 

Dr. Lachman points out that a gasoline 
which has passed the anti-knock engine 
test with a high score does not necessarily 
give superior results in an engine working 
at a different temperature. For example, 
an air-cooled motor, working at a high 
cylinder temperature, will often not recog¬ 
nize a high-octane gasoline as a superior 
fuel. On the other hand a low-temperature 
water-cooled motor may accept the fuel in 
question to great advantage. The moral for 
the consumer is simple: Try out the dif¬ 
ferent brands on your motor and make 
your own scientific decision. 

Rumors have gained credence that “high 
octane” is just another form of commercial 
buncombe originating in the advertising 



An electric beating unit keeps the water warm in this tropical fish aquarium 
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departments. Critics -voicing these rumors 
base their conclusions on the fact that the 
oil companies do not advertise the actual 
octane numbers of their se\eral motor 
fuels. Dr Lachman comes to the defense 
of the oil company As long as one cannot 
with certainty predict from octane number 
just how r good performance will be, just so 
long would it be misleading to coax a 
purchaser mto line by quoting numbers. 

Incidentally, experiments show that gaso¬ 
line which attains good anti-knock quality 
from addition of suitable chemicals, is more 
steady at different temperatures than gas 
which is naturally of high octane rating 
from its intrinsic content .—Science Service. 


Peculiar Properties of Pure 
Boron 

B ORON, an element which occurs in 
borax and which gives the latter its 
name, has recently been manufactured in 
an extremely pure form by the high-tem- 
perature treatment of boron tribromide 
vapor m the presence of a tungsten filament 
and mercury, the latter functioning as a 
reducing agent. Remarkable properties are 
exhibited by the pure element -which Is 
capable of cutting glass and undergoes the 
most extraordinary change m electrical 
properties with rising temperature. Al¬ 
though possessing an electrical conductivity 
not much greater than zero at room temper¬ 
ature, it undergoes a million-fold increase 
m conducting power -when heated to 1000 
degrees, Centigrade.— A. E. B. 


Should a Fever he Stopped? 

R EPORTS of the abnormall> high tem¬ 
peratures with which a young Mexi¬ 
can girl m Los Angeles has been worrying 
her doctors, lecall the epidemics of high 
fever deceptions that ha\e occurred. The 
highest temperature authentically reported 
which the patient survhed was 110 6 de¬ 
grees, Fahrenheit. This was reported by 
Dr. Harold M F Behneman, assistant in 
the Unrversitv of California Medical School. 

Dr. Behnexnan's patient, soon after the 
terrific period of fever, began to recover 
from the skin disease from wffiich he w r as 
suffering, and Dr. Behneman believed that 
the excessive heat of the body aided in 
controlling the bacteria causing his ail¬ 
ment —Science Service. 


Water-proof Glue in Sheet Form 

A NEW sheeted, water-proof adhesive or 
bond called Tego Gluefilm, for build¬ 
ing up plywoods and laminated panels, and 
for applying veneers, has recently been 
placed on the market by Tego Gluefilm, 
Inc. Besides its use with woods, it makes 
an equally effective bond with such sub¬ 
stances as artificial building boards and 
asbestos base materials, and permits glu¬ 
ing veneers to metal. Furnished in rolls 
for easy stocking. It can he cut and applied 
as required. The sheet is uniformly .005 
inch thick, and therefore, the same glue- 
spread is always obtained over the entire 
surface. 

The bond is completed in a hot plate 
press under heat and pressure with no 
added water or moisture. 

The bond is -water- and moisture-proof and 
is not affected by termites, molds, atmos¬ 
pheric moisture, or decay. No reactionary 


N* more overhead 
on your J^Jead gear 

Restaurant Check Room Tips Abolished 



AGAIN THE STATLER HOTELS PIONEER 


Buying a hat is the only installment purchase you never complete. You buy 
it once from the store and a thousand times from check room attendants. 

It may be your hat, but it’s their meal ticket. 

But not in a Statler hotel .., Not after today! We’ve banned gratuities at 
the check rooms of all our public dining rooms. They’re barred — forever! 
The attendants, hereafter, cannot and will not accept a tip. 

You’ll acclaim and help us with this reform. We know you will, because 
you helped us when we banished the tip-soliciting attendants from our wash 
rooms and applauded when we barred all surcharges at lobby news stands 
and cigar stands. 

Statler pioneering, Statler leadership is continually blazing new trails to 
greater comfort, finer service, more perfect economy in hotel living. You know 
the Statler record ,. . that these hotels were the first to provide a private bath 
with every room, circulating ice water, a morning newspaper under the do*** 
free radio reception and a dozen other comforts. A 

You know, too, that the friendly, courteous service you have always received 
in these hotels has grown out of a genuine desire to make life more pleasant for 
the guest. This last innovation, the abolition of the hat check tip at restaurant 
check rooms, is present day proof that our spirit of service marches on. 


HOTELS STATLER 

HOTEL PENNSYLVANIA IS THE STATLER IN NEW YORK 
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stresses are set up,—no checking or warp¬ 
ing, and thin light veneers may he used 
with no chance of stammg. The strength 
of the bond is limited only by the strength 
of the materials laminated, all tests—wet 
and dry—showing 100 percent failure m 
the wood. One interesting feat made pos¬ 
sible by Tego Gluefilm is the bending of 
panels into various forms. Placing the 
pane! in hot -water and steaming does not 
injure the bond. 

An Institute for Health and 
Efficiency 

T HE well-known Bremen industrialist 
and philanthropist. Dr. Ludwig Rose- 
lius, who created for his home city the 
unique Bottcherstrasse, which has been 
called “Crazy Street” because of its unique 
and modernistic designs, has added a new 
attraction to it. This is an “Institut fur 
Gesundheit und Leistung”—institute for 
health and efficiency—which he has estab¬ 
lished in the Atlantis House built by Pro¬ 
fessor Hoetger. It really consists of two 
institutes, one for efficiency tests, with all 
sorts of equipment for psycho-technical and 
physiological tests, and one for physical 
culture. 

The equipment of the institute for effi¬ 
ciency tests makes it possible to apply 
some hundred different tests. The various 
kinds of apparatus, which were created 
by Dr. R. W. Schulte, are all made along 
new lines. They indicate immediately the 
results of every test, and thus make it pos¬ 
sible for the person taking them to control 
and estimate his own efficiency and 
adaptability. Moreover, the methods used 
are so interesting that they do away with 
all nervousness on the part of the person 
being examined. They measure the speed 
of mental reactions, excitability, adapta¬ 
bility, keenness of vision, hearing, and so 
on. The amount of work performed can 
also be ascertained in terms of horsepower. 
One interesting apparatus amplifies the 
human heart-beat 15,000 times and records 
the sound-waves graphically on a rotating 
disk. 

The institute for physical culture has a 
gymnasium for 20 persons, with shower 
? s and pool, a special hall for women 
* called the “Himmelssaal,” and a massage 


room along the lines of the Greco-Roman 
baths. 

The mam gymnasium is fully ventilated, 
and special lamps give the effect of the 
sun’s rays. A large circular massage room 
adjoins this gymnasium. Exercising wheels, 
the resistance of which can be raised to 
40 pounds, also stand here, hot-air baths 
and needle-baths complete the equipment. 
There are tub baths for carbonic acid and 
pme-needle baths in adjoining looms, and 
also a steam inhaler, with the spray of 
which any desired remedies can be mixed. 


Produce Rare Metals in Pure 
State 

A NEW method of electrolysis for obtain¬ 
ing such rare metals as uranium, 
thorium, and tantalum in the pure state 
has been developed by Dr. Frank H. 
Driggs and his associates in the metal¬ 
lurgical lesearch laboratories of the West- 



Dr. Driggs, whose work with rare 
metals is described above, emptying 
a small tube of uranium dust into 
the air, where it ignites sponta¬ 
neously. The large glass globe at 
the right is a vacuum induction 
furnace where rare metal dusts are 
heated until they become molten 


inghouse Lamp Company. Being continuous 
and therefore cheaper, this new process is 
expected to make rare metals available 
m larger quantities and at cheaper prices, 
thereby extending their industrial uses 
either separately or as alloys. 

In this new process, a cathode is inserted 
in a liquid bath containing equal parts of 
sodium and potassium chloride to which 
has been added a quantity of potassium 
thorium fluoride when the metal thorium 
is desired. After powdered thorium has 
collected to a thickness of about one inch 
on the cathode, it is remo\ed and replaced 
immediately with another cathode, the fea¬ 
ture which makes this process continuous. 
It is not necessary to destroy the entire 
bath in order to obtain the metal deposits 
as in other processes. 

Rare metals in the powdered state oxi¬ 
dize so rapidly at room temperature that 
extreme care must be exercised in this 
process else the powdered metal will “go 
up m smoke.” 

As the cathode is removed from the 
liquid bath, the salty solution clinging to 
it temporarily protects it from oxidation. 
When the solution is washed away, how¬ 
ever, the powder must be preserved in an 
atmosphere of ether or in a vacuum After 
it is pressed into bars, the rare metal 
does not oxidize at room temperature and 
can be handled freely. 

To get these bars of rare metals in the 
molten or ductile state they are placed 
inside induction coils of vacuum induction 
furnaces and subjected to high tempera¬ 
tures until they are suitable for drawing 
and working into alloys. 

Now that rare metals are more readily 
available, tlieir field of application in in¬ 
dustry is broadened considerably, accord¬ 
ing to Dr Driggs Already these rare 
metals are used for the cathodes of certain 
photo-electric cells. 

Uranium, for example, is light sensitive 
only at short wavelengths and is used in 
the photo-electric cells of meters which 
measure the strength of ultra-violet radia¬ 
tions. X-ray tubes will operate more effi¬ 
ciently with plates and cathodes of pure 
thorium or uranium, but since these metals 
melt at low temperatures, they have not 
yet proved as practical as the tungsten 
now used under the intense operating heat. 



Sqmse of equipment foe measuring human efficiency A modernistic gymnasium in the Institute. In the vaulted 

iHfeaiWIi and Efficiency” . roof is set blue and white glass* Sun lamps are also used 
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Perhaps the most practical application i 
of rare metals to date is m gaseous tubes I 
such as those used in electric signs, radio 
tubes, and for some applications of interior ! 
illumination. 5 


Ciiarcoal Fuel for Motor Trucks 

T RUCK drivers in China may be pulling 
up to the “filling station” and saying 
“Gimme five gallons of charcoal” if recent 
tests in that country presage the general 
adoption of the new fuel. The use of char¬ 
coal gas for operating motor trucks and 
buses was demonstrated at a conference 
held in China, according to information 
made available by the United States De¬ 
partment of Commerce. 

The conference was attended mainly by 
engineers and highway commissioners from 
14 Chinese provinces. These men are re¬ 
ported to have been favorably impressed 
with the possibility of materially reducing 
motor truck and bus operating costs through 
the adoption of the new fuel. The demon¬ 
strations were made with buses constructed 
on American light truck chassis. 

The cost of the new fuel is said to he 
considerably less than the prevailing price 
of other motor fuels. Any considerable ex¬ 
pansion of modern transportation in the in¬ 
terior of China depends upon cheap fuel, 
especially in sections where motor fuel 
costs are prohibitive because of high trans- I 
portation charges and tax impositions. 
Hunan Province is already operating 200 
motor buses, including eight which are 
powered with charcoal gas, over 700 miles 1 
of well-constructed roads, and plans have j 
been made for the construction of 500 j 
miles of additional roads with provisions 
for connection with adjoining provinces. 
The vehicles using charcoal gas in the 
demonstration had to stop for refueling 
every 20 or 25 miles. The refueling required 
but a few minutes, and about five gallons 
of charcoal on each stop. In certain parts 
of interior China there is a plentiful sup¬ 
ply of charcoal.— A. E. B. 


Rickets Still Too Prevalent 

R ICKETS is still far too prevalent in 
many communities, the American 
Medical Association finds. This serious 
childhood disease continues in spite of the 
fact that a means of preventing it is known 
and has been broadcast for years by wel¬ 
fare organizations and advertisers of cura¬ 
tive and preventive products. 

Rickets is caused by lack of an essential 
diet factor, vitamin D. This is found in 
various natural products, notably cod-liver 
oil, and is formed in the body when the 
skin is exposed to ultra-violet light from 
the sun or certain other light sources. When 
these facts were discovered, it was expected 
that rickets would be eliminated as a seri¬ 
ous health menace, just as scurvy was 
when the cause of that disease was dis¬ 
covered to he lack of vitamin C and the 
scurvy-preventing foods that contained the 
vitamin were recognized. 

Commenting on rickets, the American 
Medical Association states that the situa¬ 
tion is frankly disappointing. 

Resides cod-liver oil and cod-liver oil 
concentrates, this association calls atten¬ 
tion to such other available anti-rachitic 
agents as viosterol (which is irradiated 
(Please turn to page 181) 



Broad Street entrance to the Bellevue- 
Stratford Hotel the Philadelphia "home" 


of many thousands of visitors from every state in America 
and every country in the world. 

You too will enjoy the thoughtful completeness of its service 
—and appreciate rates that are consistent with present times. 

BELLEVUE STRATFORD 

PHILADELPHIA 

Claude H. Bennett, General Manager 
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Theatrical and business districts are 
but a few minutes walk from The 
Woodstock Subways and surface 
cars at the corner Delightful guest 
accommodations Excellent popular 
priced restaurant and grill room 

Daily Rates 

SINGLE ROOMS from St 50 
DOUBLE ROOMS from $3.50 

(with private baths) 



WbcSsrbac 


43«3 STREET EAST of BROADWAY, MY. 

A KNOTT HOTEL 



•WASHINGTONS FOREMOST MOTEL* 

I Under New Management 

i!;T ye # Located on renowned 

: ' ] j |;' jT Pennsylvania Avenue. 

j j / Convenient to all govern- 
| | 1 / ment departments, shop- 

| / ping district, 

j • Willard cuisine is world- 

Ij j famous, its service incompar- 

j j! jj able, and the rales most 

jj reasonable. 








THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


AT the end of a nine-month gestation 
period, a third edition of “Amateur 
Telescope Making” is finally born 
into the world, and the infant and “mother” 
are reported as doing well. It has just 500 
pages and a tough, red, waterproof epider¬ 
mis We promised it for mid-December and 
too glibly offered to permit those who so 


on designing setting circles for various 
types of telescopes and on making them? 
This telescope making hobby is becoming 
so ramified that we lean more and more 
on those who have worked up exhaustively 
some one special corner of it. The chief 
trouble is to locate these modest shrinking 
violets who are working out new informa- 


patiently awaited it to hang a curse on tion, yet who omit to transmit it to us 

and through us, to the others. 



A S a Christmas card, Gus- 
tavus Wynne Cook of 
Wynnewood, Pennsylvania sent 
us a 10-by-13-mch photograph 
of the moon, made with his new 
28^-mch Pecker reflector, and 
we now reproduce this “card” 
here. Another photograph shows 
his 40-foot focus photohelio- 
graph. This consists of an 8-mch 
heliostat inspired by II and III, 
Figure 36, Part I, of “A.T.M.” 
and made by himself, with a 
five-inch lens photographically 
corrected. The eight-inch Pyrex 
flat is unsilvered and is wedge- 
shaped so that the rear-surface 
reflections are deviated about 
two degrees. The focal plane 
shutter at the rear of the house 
(through small window and a 
“tunnel”) is operated electric¬ 
ally from the pier. Other pic¬ 
tures of Mr. Cook’s equipment 
were published in the August 
1932 number, page 74 (See also 
the new “A.T.M.” page 139.) 


Taken with Cook’s 2Sy 2 -mch reflector TTRANKLIN B. WRIGHT, 

JL 155 Bret Harte Road, Berk- 
us for every day’s delay thereafter. Some- eley, Calif., sends a photograph which we 
thing over 12,000 curses must have been reproduce, and states that “this is the 
tossed at us, for the infant ran two months mounting of the 614-inch telescope I used 
over term. as the basis for the article I sent you a short 



Wright’s 614-inch reflector 


A LONG time ago we harped a bit on the 
superiority of wooden tubes o\er metal 
tubes. Since then a few have been made, 
and there seems to be a fairly general 
agreement that the amateur observers in 
Great Britain are right m preferring wood, 
because that material tends to dimmish 
temperature troubles. One type of wooden 
tube—octagonal—was used long ago by Sir 
William Herschel. Oswald Hardy Evans, 
Casilla 48, Valparaiso, Chile, has copied 
an old drawing of one by that maker, now 
preserved in the Radcliffe Observatory, at 
Oxford and this is reproduced here. The 
drawing is self-explanatory, though it is 
doubtful whether the mounting itself is as 


No matter how hard you try to eliminate time ago.” (Now chapter VI, 

all mistakes at the time of* the proof stages “Accuracy in Parabolizing a 

of a technical hook, you may be morally Mirror,” Part X, “Contributions 

certain that some mistake will “hide out.” by Advanced Amateurs,” of the 

The previous edition of “Amateur Telescope new “A.T.M.”— Ed.) 

Making” was in use four years before some “A four-watt Telechron mo¬ 
ot its mistakes were discovered and re- tor geared for sun time is used 

ported to us. In the new hook we cor- for clock drive to 100-tooth 

rected the 25 or 30 of these we knew of, worm gear below Ford brake 

by patching the plates. Readers who find drum, which carries a right 

further mistakes in the new edition are ascension sidereal time circle, to 

asked to report them early, so that an be set on a known star at the 

erratum sheet may be prepared. beginning of an evening’s work 

“Amateur Telescope Making” should The simplicity of the gearing 

have contained a chapter on clock drives, arrangement more than compen- 

mainly electric. An amateur specialist in sates for the error of the clock 

that corner of the game promised us one (four minutes a day), 

hut did not come through. Who therefore “The telescope tube rotates 
Wp| contribute a compact, concise chapter in its cradle to get the eyepiece 
written for the man who into a convenient position. With 
fesute' it, and full of prae- a Va-lnch. eyepiece, giving 125 

jfcal, fMdb f\ gepura^ facts? power, the mirror plainly shows 

The 'best . ilp this de- Cassini’s Division in Saturn’s 

'irittit ■dwNhf fp ilp aht3bdr. Pay- 'rings, the shadow cast by the 
ft* $**** JUjpat 1000 ' disk on the rings, several belts 

^ ,'ni on the disk, and at least four 

d the satellites.” 



Cook’s 40-foot photoheliograph 
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Herschel telescope—wooden tube 


AMATEUR TELESCOPE MAKERS 

We ship materials anywhere at the lowest possible prices for first quality merchan¬ 
dise Reflector Making Kits include glass discs of proper thickness, eight grades of 
Abrasives, Polishing Materials and Simple Instructions, sizes 4" to 12" 

Other Tinsley products and sen ices Eyepieces; Prisms; Rack and Pinion Eye¬ 
piece Holders, Finders, Cells, Complete Mountings and parts, finished or rough cast, 
Slivering and Lacquering, Books on telescope making and amateur observing; Tech¬ 
nical advice and mirror tests free of charge, Complete Equatorial and Portable 
Altazimuth Telescopes ready for use 

Send 6c in stamps for 24 PAGE FULLY ILLUSTRATED CATALOGUE, de¬ 
scribing and picturing all products 

TINSLEY TELESCOPE AND INSTRUMENT CO- 

3017 Wheeler Street Berkeley, California 


efficient as a modern equatorial would be. 

Miguel Angel Mendoza, Jr. and his fath¬ 
er, Dr. Miguel Angel Mendoza, San Lazaro 
305, Havana, Cuba, have made a telescope 
with an octagonal tube of oak. It is a six- 
inch of i 10. Now the junior Mendoza is at 
■work on a 10-inch. He wishes to get m 
touch with other Cuban amateurs. 

Winston Juengst of the University of 
Rochester states that boiling lump rouge 
vigorously for an hour or so will reduce 
it to fine particles. This is done in profes¬ 
sionals’ shops, he adds. Try it. 

Another interesting item is that a club 
named “The Detroit Amateur Astronomical 
Society” has been formed, with 25 mem¬ 
bers. Eight telescopes have been finished 
The secretary is Howard Morehouse, 4336 
Dickerson Ave, Detroit, Michigan. 

Frederick E. Ward, Box 25, Calumet, 
Massachusetts, states that he checked a 
synchronous electric clock in New Jersey 
against Arlington time and found that the 
errors ran up to 13 seconds. Has am one 
any further sidelights on such scandalous 
performances of supposedly synchronized 
time? 

Dr. H. Page Bailey of Riverside, Califor¬ 
nia, protests our description of his mount¬ 
ing (January number, page 51) as a “Porter 
type.” It is always hard to say just exactly 
what a design is, because one type so often 
shades off into another. Bailey's mounting 
uses a double yoke in connection with the 
Porter split ring, and so it’s a Porter type 
if you accent the ring and a Bailey type if 
you accent the yoke. As Porter has not 
contested it, let’s accent the yoke and all 
stay happy. 


Headquarters lor 

Telescope Makers Supplies 

Quality Materials in Convenient Amounts 

EVERYTHING FOR REFLECTORS 
Optical glass for refractors. Pyrex discs. 

Complete telescopes 

FREE TESTS and EXPERT ADVICE 
Send for price list 

JOHN M. PIERCE, 11 Harvard St,, Springfield, Vermont 



Amateur 

Telescope Making 

Albert G. Ingalls, Editor 


All the information you will need as to 
grinding, polishing and silvering mir¬ 
rors How to test and correct them. How 
to design and build a mounting, together 
with a few chapters of more advanced 
work. All in language anyone can un¬ 
derstand $3 00 postpaid domestic. 
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Silvering Made Easy by the barkel process 

Kits supplied which contain all necessary In¬ 
gredients m measured quantities Specially 
recommended for telescope mirrors. Failures 
eliminated. Equally successful in the hands of 
novice or expert. Pull directions with each kit. 
Send for descriptive circular. 

THEODORE WOOD 11 W. 42nd St., N. Y. Gity 


Telescope-Making Outfits 

A full line of everything necessary to 
complete either a reflecting or 
refracting Telescope 

Reflector Outfits. Highest Grade polished plate 
glass used Outfit contain-. 2 discs accurately edge 
ground of proper thickness Carborundum #90, 
#180, #320 American Optical Co Emtry ^303^ 
and Rouge #31)9 Sufficient quantity to finish mir¬ 
ror Pitch or H C P as desired Postpaid anjwhere 
m U S 4"-$3 00, 5"-$3 50, 6"-$4 00, S"-$6 00, 
10"-$8 00 

Crown and Flint Discs for Refractor* 

Jena Glass (Made in Germany? Each disc fur¬ 
nished with melt sheet showing exact characteristics 
of glass 3"-$0 75, 3 1 j"-$l0 00, 4"-$14 25, 4*4"- 
$21) 00 5"-$25 00 Abrasives and Rouge furnished, 
also 2 plate discs to u-e as tools 

Achromatic Lenses excellent for finders 1*4" 9" 
focus $2 25, 1&" 12" focus $2 50 Each in Brass 
cell ready to mount 

FRED MULLER 
(Formerly Muller Optical Supply) 

2l7-7tfe Ave. New York City 


MICROSCOPE SLIDES l-Wd? 





i 


f Diatoms from Nevada or Calif. c%t\ Cents 

2. Polycystina from Barbados /II . 

3 Fossil Foraminsfera from eacn 

Torabigbee River, Miss. No Stamps 

H. ROSS 348 MAPLE ST. BROOKLYN, N Y. 


-Amateur Telescope Maker 

6" mirror outfits. Including everything to grind and 
polish mirror, $4 90. Other sizes proportionately low. 

PRISMS GUARANTEED SATISFACTORY 

%" or 11/16*’-$!; l*/*"-$4.50: 1V-$S. 

40 mm achromatic lenses, brass cells, 12 F L $2.10 
1" Ramsden Standard eyepieces l*i" dia... $2.25 
%* F.L. achromatic eyepieces, l" dia. revolv¬ 
ing focus, for delicate adjustment.... $2.50 

1$ mm achromatic lenses 5 W F.L Special 2 for $1 00 
2" achromatic, 5 sect, brass telescope, 30 

power* moroeeo leather covered—..-.$18.75 

Send for 19S3 catalogue m Telescopes, 
Microscopes, Binoculars end Optical Supplies. 
PRECISION OPTICAL SUPPLY CO. 
991 E. 163 rd Street New York City 


RAMSDEN EYEPIECES 

T-V-U* o. ». IV' Each $4 00 

SILVERED DIAGONALS 

Use m place of prisms 

Diagonal for 6 " Mirror $ .50 


MIRRORS 

Silvered and Lacquered 

Brasibear Process 
6 " to 8" $3 50 9 " to 12 " $5 00 

ill good-, -shipped prepaid Write for circular 

DONALD A* PATCH 

38 Crescent Street Springfield, Vt. 






CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


Using Paint as Light is a “write down” of 
a highly technical paper by D. L. 
Gamble of the research division of the New 
Jersey Zinc Company. The measurements 
were made on a laboratory scale but they 
were made under conditions which closely 
simulate actual practice. The simplicity of 
the charts and the definitions of lighting 
terms in the back of the pamphlet should 
enable anyone faced with a lighting prob¬ 
lem to make a decision as intelligently as 
though a great deal of time and study 
have been given to the problem. The New 
Jersey Zinc Company, 160 Front Street, 
New York City — Gratis. 


Electric Service for the Iowa Farm 
(Report No. 7, Official Publication of 
the Iowa State College), by Frank D. 
Fame and Frank J. Zmk, gives in succinct 
form the operating cost of the individual 
farm electric plant. The Iowa project on 
rural electrification was started m 1924 for 
the purpose of determining the uses of 
electricity in bettering farm living and 
working conditions and studying its 
adaptability to Iowa farming processes. 
Director Engineering Experiment Station, 
Iowa State College, Ames, Iotva. — Gratis . 


Standards Year Rook (Bureau of Stand¬ 
ards, Miscellaneous Publication No. 
133) is a bound book of 394 pages and 
gives in great detail the very interesting 
work carried on by the government’s great 
research laboratory. Superintendent of 
Documents, Washington, D. C. — $1.00 

(money order). 


Petroleum Products in the Textile In¬ 
dustry {Lubrication, VoL XVIII, No. 
10, October, 1932) deals with the chemical 
aspects of oil stain elimination. This is 
an important part of successful textile man¬ 
ufacture. The Texas Company, 135 East 
42nd Street, New York City — Gratis. 


Domestic and Industrial Fuel Oils 
(Commercial Standard, CS12-29, Bu¬ 
reau of Standards) gives the findings of a 
conference which resulted in the specifica¬ 
tions here published. Superintendent of 
Documents, Washington, D . C.—five cents 
(com). 


Register Studies in Offset Lithography 
(Research Paper No. 480, Bureau of 
Standards >, while a very special treatise 
on a portion of a highly specialized trade, 
is well worth noting. A serious economic 
waste : in offset lithography results from 
lack of knowledge of the optimum printing 
properties of lithographic papers. An ac¬ 
curate rule of special design for measuring 
prints, and a sword type of hygroseope for 
determining the hygrometric state of paper 
were found valuable in the plant studies. 

of Washing¬ 
ton* C —-foe cents (oofo)# 

‘m , ' 11 ", 1 1 1 - 1 


Report of Oxy-Acetylene Committee, 
presented at the Annual Meeting at 
Philadelphia, November, 1932, is filled 
with useful information not found else¬ 
where International Acetylene Association, 
30 East 42nd Street, New York City .— 
Gratis . 


The Golden Grains, by Louise Boynton 
and Georgie Bojnton Child, is devoted 
to a study of the use of cereals as a basis 
in menu planning, supplemented by other 
inexpensive foods and dairy products. The 
Golden Grains awakens the interest of 
home-makers to the practical use which can 
be made of this abundant vegetable re¬ 
source. The numerous recipes are based on 
common sense. Clark-Sprague Company , 
1901 Locust Street, St. Louis, Mo — $2.25. 

Who Pays for Highways in New York 
State?, by Dr. C. S. Duncan, gives an 
analysis of highway expenditures and 
sources of revenue The question is answer¬ 
ed as to whether land owners or vehicle 
owners are paying more than their share. 
Associated Railways of New York State, 
390 Seventh Ave., New York City. — Gratis. 


The American Enameler (VoL V, No. 6. 

Sept.-Nov., 1932). This particular issue 
is rather unusual as it covers new and dis¬ 
tinctive materials. There is a beautiful 
colored folding plate. The American Enam¬ 
eler, Baltimore, Maryland .— $2.50 a year, 
25 cents per copy. 

Lumber (Simplified Practice Recommenda¬ 
tions R16-29, Bureau of Standards) 
gives recognized classifications, nomencla¬ 
ture, basic grades, seasoning standards, 
sizes, uniform working, measurement, tally, 
shipping provisions, grade marking, and 
details of inspection. This is the fourth 
edition and is one of the pamphlets on 
elimination of waste through simplified 
commercial practice. Superintendent of 
Documents , Washington, D C—30 cents 
{coins or money order). 

Airway Map of the United States (Aero¬ 
nautics Bulletin No. 8, Aeronautics 
Branch, U. S. Department of Commerce) 
shows federally lighted airways, federal 
airways equipped for day operations, fed¬ 
eral airways under construction for night 
operation, and other airways. Aeronautics 
Branch, U. S. Department of Commerce, 
Washington , D. C .— Gratis. 


The History of Evolution, by John B. 

Sparks, is a large multicolored chart 
(22 by 58 inches) graphically showing 
earth history, animal evolution, and human 
history and ethnography from world origin 
to date. It is based on authoritative science 
and is very detailed. There is also an 
accompanying bibliography. Histomap, Inc., 
43 East Ohio Street, Chicago, Illinois .— 

ita 


Description of Airports and Landing 
Fields in the United States (Airway 
Bulletin No. 2) is a 183-page pamphlet 
setting forth descriptions of all airports 
and landing fields of the United States 
which are on record with the Aeronautics 
Branch of the Department of Commerce. 
The data is presented alphabetically by 
states. Aeronautics Branch, Department of 
Commerce, Washington, D C — Gratis. 


A Primer of Simplified Practice (Issued 
by the Bureau of Standards), by Ernest 
L. Priest, gives answers to typical questions 
on the all important subject of simplifying 
practice to do away with industrial waste 
Superintendent of Documents, Washington, 
D. C,—15 cents (coins). 


Solution of Special Problems in Pipe 
Flow by Graphical Analysis (Engi¬ 
neering and Science Series No. 37), by 
Grant K. Palsgrove, M. E., is an advanced 
study of the subject. Rensselaer Polytechnic 
Institute, Troy, N. Y.—Gratis 


Statistical Abstract of the United 
States annually compiles, clarifies, and 
compares detailed figures for practically 
e\erv important commercial, economic, and 
social development and enterprise m the 
United States. It deals with foreign com¬ 
merce, finance, transportation, and com¬ 
munications and gives hundreds of tables 
which contain a \ast amount of informa¬ 
tion. There are 826 pages and the book is 
bound m buckram. Superintendent of Docu¬ 
ments, Washington, D. C. — $125. 


Oxweld Welding Rod for Bronze Weld¬ 
ing describes a welding rod for bronze 
welding steel, bronze, brass, cast iron, mal¬ 
leable iron, wrought iron, galvanized iron, 
copper, nickel, and mold metal. This rod 
can also be used for building up wearing 
surfaces. The technique is given in detail. 
The Linde Air Products Company, 205 
East 42nd Street, New York City .— Gratis. 


Corrosion of Non-Ferrous Metals and 
Alloys (Report of Committee B-3, 
American Society for Testing Materials) 
describes additional tests besides those de¬ 
scribed in former issues. American Society 
for Testing Materials , 1315 Spruce Street, 
Philadelphia, Pa. —25 cents. 


The Newcomen Society for the Study 
of the History of Engineering and 
Technology (Transactions, Volume X, 
1929-1930) is an English society with an 
American branch. It is very influential and 
solves many historical puzzles relating to 
the history of inventions. The papers are 
freely illustrated where necessary. New - 
comen Society, Science Museum, South 
Kensington, London, S. W. 7, England .— 
20 shillings. 
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ergosterol), irradiated products of various 
kinds, foods fortified with viosterol, and 
direct ultra-violet irradiation. 

Efforts to give rickets-preventing proper¬ 
ties to two such widely used foods as milk 
and bread are of particular interest, in the 
opinion of the association. 

One of the most recent developments 
along this line is the successful irradiation 
of liquid milk at almost insignificant cost, 
which is reported by Dr. A F. Hess and i 
J. M. Lewis of New York City. By means of 
carbon-arc rays, these investigators were 
able to give milk anti-rachitic potency 
■which was retained when the milk was 
dried. 

Milk is particularly suitable for such 
irradiation and subsequent use in prevent¬ 
ing rickets because it contains so much 
calcium and phosphorus, both important in 
treatment or prevention of rickets. 

The use of irradiated liquid milk will 
probably be restricted to cities, in the 
opinion of Drs. Hess and Lewis .—Science 
Service. j 


Danger in Skipping Ferro- 
Silicon 

F ERRO-SILICON, an alloy of iron and 
silicon, would never be suspected of j 
being a dangerous substance to handle, and [ 
ordinarily it is not But in 1929, a bargeman j 
died on board a lighter in Holland in j 
consequence of breathing poisonous gases j 
evolved from a cargo of ferro-silicon. i 
Induced to investigate the cause of this 
fatality, W. Schut and J. D. Jansen state 
that poisoning was due to phosphine and 
arsine, which are evolved when ferro-silicon 
is in contact with water or moist air. Un¬ 
less the alloy contains other metals, such 
as manganese or aluminum, these gases 
are evolved only from samples containing 
more than 25 percent of silicon. Alloys 
containing 40 to 60 percent of silicon have 
the property of disintegrating spontaneous¬ 
ly. The reason for this is not clear, but as 
the evolution of gas is increased consid¬ 
erably, alloys of these compositions are very 
dangerous during transport or storage.— \ 

A. E. B. i 


King Tut’s Purple Gold No 
Longer “Lost Art” 

B EAUTIFUL purple surface films on 
golden sequins found in the tomb of 
Tutankhamen have been proved to be 
due to the presence of iron in the gold, by 
Prof. R. W. Wood of the Johns Hopkins 
University (and Contributing Editor of 
Scientific American), 

The sequins have been the subject of 
much discussion ever since they were first 
discovered. Some scientists have claimed 
that the Egyptians knew an art for coloring 
gold surfaces purple, while others have be¬ 
lieved that the purple ‘sheen was a kind 
of patina due to the great age of the orna¬ 
ments. Dr. Wood, using the methods of a 
physicist, has shown the color to he due 
merely to the presence of iron in gold 
which has been first hammered and then 


Diesel Reference Guide 

By Julius Rosbloom 


A Book for reference purposes and instruction 
on modern Diesel engineering—land, marine, 
locomotive, aero-service, automotive, and port¬ 
able duties. Combines also a directory of manu¬ 
facturers of Diesel engines and products essen¬ 
tial in Diesel services. Profusely illustrated, with 
tables, formulas, and so on. The most compre¬ 
hensive work on this subject that we have seen. 


8 x 1014? 202 pages of text and 68 
pages of appendix.—$4.20 postpaid. 
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DECK ”?*** v™ a 

AJSEA AIR APPETITE 


Special 
Low Weekly 
Rates 

European Plan 
if Desired 

250 ROOMS 
• 

OVERLOOKING 
THE OCEAN 

• 

SEA WATER 
BATHS 



Breathe in the bracing sea air as it sweeps 
across the spacious “Ship’s Deck” atop Colton 
Manor. Colton Manor extends itself in its 
superb cuisine and service! 



One of the finest Hotels 
In Atlantic City 


Fora week or a week-end enjoy theluxuryofthe finest appointments 
without exorbitant price. Booklet. Write or wire for reservations. 


PAULA UCHTER, Mgr. 


A. C ANDREWS ., Pres. 


PATENTS TRADEMARKS 

MUNN, ANDERSON, STANLEY, FOSTER & LIDDY 


ORSON D MUNN 
T HART ANDERSON 
SYLVESTER J LIDDY 
N Y BAR 
LESTER A. STANLEY 
SAMUEL W FOSTER 
D. C BAR 


MUNN & CO. 

EST 1846 


PATENT ATTORNEYS 

SCIENTIFIC AMERICAN BUILDING 


24-26 WEST 4Dth STREET, NEW YORK CITY 


1319 F. ST . N W. 
WASHINGTON. D. C. 
e NORTH MICHIGAN AVE 
CHICAGO. ILL. 


714, SOUTH HILL ST. 
LOS ANGELES. CAL. 

582 MARKET ST 
SAN FRANCISCO. CAL. 
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Electric Telegraph Set 15c 

BWe f A unvata Electee Telegraph 

Cl UP TB: Set of yonr own for ISe Lota 

of fan sending messages to / L. 3 

yocr friends. Better still get two sets, hook them f i 

op as shown m the directions, for TWO-WAY I • SggL 

MESSAGES f sending and receiv- If/ >! !!«•>«•#« 

ing ) No trouble at all to operate \ LI 141 ^ jQfflfTMm 
with the simp’e instructions that \ w I / j»k «at-e 
accompany each set Operates i Ul I"a -gf- 

#§l 

tins outfit yon can learn to ^>-v\ rr m*dtLL^i% S& «• — 

transmit and receive mes- V| ^w *0?’- 

sages by the Morse Interna- 
faunal Code, and m a very A — 

shorttimebecome anerpert /" <B1 K&tv. M®S • ■ ^ ^ 0r 

operator Mounted on A »■ . — tS&A/Jf 

wooden base measuring /' &0T Af’JJja gt* 

4s3m, first class con- / r^/earophs^r mm iffff Add Iflc 

stroction throughout, /•,-i ——~—ZZ for 64 page 

complete with key, />/ pace J Mm/'f ‘1 book “BOY 

sounder, magnet, /'/ t ^ y a * JL j&SLjf / ELECTRI- 
numatuxe Western /// x c ** . frf$p0>j / CtAN”. Tells 

Unionblanks,pack-/// *' Ml! f how to make 

edinneatboxwith /r/ „ * -- - °f vf/ Wn / batteries,dyna- 

fuli illustrated /// ~ 9 6 r y^=Uj -/ moe, motors, ra¬ 

ins tractions— A / _w h- jerSN^} -// / dies, bells, en- 
AU.F0R15c/'/ * // /gines' etc BIG 

(withoutbat- fjf * * f r // / f 70 PAGE CAT- 

tenrt post- // / g- - J .4 . . // / ALOG 10c. Amaz- 

paia. (Can~ // /-. - - -9_ jg / _>* : l ( mg catalog of novel- 

fflda and C* - - - —- // / ties, tricks, puzzles, 

.Foret\ • »■ / / jokes, books, ate., 

SOcJ > ^ u=r / Itto postpaid. 


MAdd T0c 

7i JfcKiRfc 

/ how to make 
' batteries,dyna¬ 
mos, motors, ra¬ 
dios, bells, en¬ 
gines, etc BIG 


AU.FWK1SC/// - ; s / Bines, etc jbij» 

(withoutbat- fjf , 4 f * // / 770 PAGE CAT- 

tenrt post- /; / g~ y-f -7 .4 . Ilf ALOG 10c. Amaz- 
paia . (Can~ // /-. - - -9_ jg / _>* : l ( mg catalog of novel- 

fflda and C* - - - —- // / ties, tricks, puzzles, 

.Foret\ ' !! *!M « i ^!!|ia«B ^j u• »■ / / jokes, books, ate., 

SOcJ > u=r / 10c postpaid. 

Johnson Smith & Co. Dept. 575, Raci ne, Wisconsin 

HighPowerMagazineRifles 

Krag full length rifles, cal 30/40 $12 48 each 

Russian rifles, altered to cal 3U/06 $131>3 each 

Springfield rifles. Mod 1903, cal 3U/06 $16 50 
each Illustrated catalog, 1933, new issue, 304 pages, 
guns, pistols, swords uniforms, etc mailed for 50 cents 
in stamps Special circular for 3c stamp Established 
1863 

Francis Bannerman Sons, 501 B’way, N. Y. City 


if j i9 s. 

■ Plus 12 ansortiBd i 


“The Puzzlemaker” 


■ Plus 12 assorted blades I 
from coarse to finest jeweler’s 1 

Saw equipped with adapter en- g 
aiding sou to use finest jewel- f 
er'i> blades, be^t for 
puzzle making Has Y- 
pulley for jour treadle . flUgg 
or motor 15 in. long—9 in 
high Qlk in table All metal 
construction Sent postpaid on BH 
receipt of $1 49 COD $1 74, 'flHk 
outside r S A $1 84 
FREE BooJstd "Make Four Otow J*o 
Saw Puzzles" mik every saw 

j. & H. METAL PRODUCTS €0., 


483 St. Paul St. 
Rochester, N. Y. 


INDIAN RELICS—DEN CURIOS 

Prehistoric Stone Relics, Mod¬ 
ern Indian Beadwork and 
Trappings, Navajo Rugs, An¬ 
tique Firearms, Weapons, Min¬ 
erals, Fossils, Coins Lists 10c. 

N. E. CARTER Elkhorn. Wisconsin 


CHEMISTS 

£ 1932 Bargain List covering 2000 
laboratory items and 100 chemi¬ 
cals 10c Price of 288 p catalog 
i 50c. Glass Still as illustrated Cap. 
* of Flask 1 Quart, Complete $8 00. 

|# LABORATORY MATERIALS CO. 
637 East 71st Street, Chicago, III 


\Grow Mushrooms in your cellar or shed! , 
T 'm&M-Jf Big demand. Experience unnecessary, 3. 
ik- we tell you how. Famous White Queen M 

lHiar»Mi spawn. Illustrated book Free. Write today M 
American mushroom industries Ltd- Dept 643, Toronto, ont.^mS 



MS 


Make money taking pictures •Photo¬ 
graphs in tug demand. Commercial 
Photography also pays big money. 
Learn quickly at home in spare time. 
No experience necessary. Write today 
• for new free book. Opportunities m 
[Modern.Photajjraphy American 
School of Photography. Peps. 2233 
3601 Michigan Ave., Chicago. 



wear %g v MAT *p®ad Spring, Summer, 
W tt X WWA and F&E metering buo-' 
terfiies, in»ectr-pieasure or profit. I buy hundreds 
c€ kfafis for eofifiotwas. Soma worth SI to $7 each. 
Sfa»!% wwber work with my instructions, pictures. 
pwwHafe, Before sentiasg butierfibia. smd 10 cents (not 
atamp# Ilk my Uiustmied Bto^jeutus. 

Mr. S inclair, Dealer in Insects 
Oept. 36* Box 2424* San Diego* Calif. 
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heated He even made duplicates of the 
sequins by hammering out a gold-iron alloy 
into thin flakes and heating the latter over 
a flame One of his modern purple-gold 
sequms has been sent to the Cairo Museum, 
to be displayed along with the originals. 

A modern beauty aid helped m the solu¬ 
tion of the riddle of the purple film. Dr. 
Wood found he could remove the film by 
coating the gold ornaments with varnish 
such as is used in fingernail polish, and 
then peeling off the varnish, leaving the 
underlying gold of a bright yellow color. 
There was no sign of the film on the 
peeled-off varnish layer, hut the film could 
be made to reappear by redepositing gold 
on the side to which the film was at¬ 
tached by vaporizing gold in a vacuum. 
Then the purple could again be seen by 
reflected light. The problem in physical 
optics presented by this phenomenon is 
still under examination, Dr. Wood stated. 

Subjected to spectroscopic examination, 
the stripped-off film proved to be princi¬ 
pally iron, probably an iron oxide. Dr. 
Wood then suspended one of the sequins 
from which the purple film had been re¬ 
moved between the poles of a strong elec¬ 
tromagnet. It was attracted toward one of 
the poles, demonstrating the presence of 
iron in the gold. 

Etching the surface of the gold with 
acid showed a very marked crystalline 
structure, such as is found only when 
rolled or hammered sheet gold is subse¬ 
quently heated to nearly a red heat. Micro¬ 
scopic examination showed on the surface 
numerous small globules of gold standing 
out in high relief, conclusive evidence that 
the sequins had been heated to a high 
temperature after having been hammered 
into shape. It was after having learned 
these facts that Dr. Wood took gold and 
iron and duplicated the product of the “lost 
art” of the ancient Egyptian court jewel¬ 
ers.— Science Service. 


Pure Manganese Dioxide Made 
Electrolytically 

T HE production of manganese dioxide 
of 92 to 100 percent purity by elec¬ 
trolysis of manganese nitrate is of interest 
in connection with the growing demand for 
the pure substance in the manufacture of 
dry cells Using platinum electrodes and a 
bath temperature of 40 degrees. Centigrade, 
Japanese chemists have obtained the most 
favorable results when a current of 10 
amperes per square centimeter was passed 
through a solution of manganese nitrate 
containing a 3 percent manganese ion con¬ 
centration and a 2 to 3 percent acidity 
(nitric acid). The manganese dioxide, 
which settles to the bottom of the vessel, 
is finally dried at 200 to 300 degrees, 
Centigrade.— A. E. B. 


Green and Ripe Olives Have 
Vitamin A 

I F you have always looked on olives pri¬ 
marily as a table accessory, it is time 
to revise your ideas, and give both green 
and ripe olives a place in your menus as 
a food of real value. There was a time 
when a careful mother snatched an olive 
away from a child who was experiment¬ 
ing with its taste. Now the United States 
, Department of Agriculture can assure her 


that there is nothing about olives to hurt 
children and much to benefit them. 

Both ripe and green olives contain abun¬ 
dant quantities of \itamin A, the Bureau 
of Home Economics reports after complet¬ 
ing a series of laboratory feeding tests 
Vitamin A is particularly important to 
our nutritive well-being, for it protects the 
body against a number of troublesome 
bacterial infections. 

Foods having a yellow or green color 
are usually rich sources of this vitamin. 
About seven medium-sized olives will sup¬ 
ply as much vitamin A as an eighth of 
a cup of whole milk, or as a serving of 
the bleached lettuce leaves that usually ap¬ 
pears in a salad. 

Tests of one of the varieties of ripe 
olives for vitamins B, C, D, and G indi¬ 
cated that the olives were unimportant 
as a source of \itamm B and did not 
contain any of the others m detectable 
amounts. Because they are a rich source 
of vitamin A, however, the bureau recom¬ 
mends that both green and ripe olives be 
used more, not only as an appetizer, but 
in cooked dishes, salads, sandwiches, and 


Prevents Oxidation of 
Lubricating Oil 

A NILINE has been found to be an ef- 
. fective preventive of oxidization of 
lubricating oil in aircraft engines. Recent 
research reported to the Institution of 
Chemical Engineers has shown that the ad¬ 
dition of a small quantity of aniline com¬ 
pletely stopped oxidation under certain 
conditions and also that the presence of iron 
was useful.— A. E. B. 


Submerged Cutting Machine 

AT the recent Power Show in New York 
jHL there was exhibited a new machine 
which, with remarkable ease and efficiency, 
cut and machined many materials on 
which, formerly, these operations were car¬ 
ried out at great expense, and others which 
could not be cut or machined at all by 
older methods. This machine, called the 
Campbell Hudorkut submerged cutting ma¬ 
chine, will work on practically any material 
used in industry, whether it is hard or 
soft, including metals, glass, ceramic ware, 
Bakelite or other chemical or fibrous 
molded products, stone, and rubber. 



New cutting machine in which the 
work is kept submerged in a bath 
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Examples of materials cut by the 
machine shown on opposite page 


This machine was examined while cut¬ 
ting disks from the ends of glass rods, 
large and small, and it was noted that the 
cut was always clean and smooth, there 
being no chipping or burning of the piece. 
As the work is immersed in a bath during 
the cutting process, the cut may be made 
\ery rapidly without heating. The bath 
eliminates the need for an exhaust fan, 
as there is no dust, and also Increases the 
life of the cutting wheel. 

The machine is semi-automatic in opera¬ 
tion and is suited for rapid production 
work. Cutting speeds, which are very high, 
depend in part on the type of material cut 
and on the grade of finish required. Loss 
of material m cutting is held to a mini¬ 
mum because the cutting w T beel is extremely 
thin. Close tolerances can be held and 
square cuts are made as there is practi¬ 
cally no side pressure exerted on the wheel. 
The wheel is well inclosed and guarded 
so that there is little spattering of the bath 
on the operator. 

Rubber Chemist Honored 

A S the u American scientist w T ho has most 
. distinguished himself by his services 
m applied chemistry,” George Oenslager of 
the B. F. Goodrich Company of Akron re¬ 
ceived the Perkin medal of the Society of 
Chemical Industry at a national gathering 
of members of chemical societies. 

The award was made for Mr. Oenslager’s 
contributions to the rubber industry, espe¬ 
cially his development of organic accelera¬ 
tors for rubber vulcanization and the car¬ 
bon-black tread for tires. As a direct result 
of his efforts the rubber industry has been 
revolutionized and there have come about 
economies of manufacture, increase m ser¬ 
vice, and savings to consumers which run 
into the hundreds of millions of dollars 
annually, 

Diesel-Bus Cross-Country Run 


T HAT a bus-load of nearly three dozen 
passengers could be transported across 
the nation, from coast to coast, at a total 
fuel cost of less than 30 dollars and at 
record speed, if desired, has just been 
demonstrated by two nationally-known 
figures in American automotive circles— 
Have Evans, veteran A.A.A. race driver 
and C. L. Cummins, designer and manu¬ 
facturer of American Him! motors for 
heavy duty automotive equipment. 

Cummins and Evans have just finished 


drning a 32-passenger bus. with a loaded 
weight of more than 10 tons, from New 
York to Los Angeles in the elapsed time I 
of 91 hours and 10 minutes, their actual j 
running time being 78 hours and 10 mm-' 
utes. 

The Diesel oil-burning motor is a new 
development in bus transportation although 
Cummins’ company is now* supplying mo¬ 
tors of this type to a dozen or more Ameri¬ 
can truck building corporations. 

When the results of the run w T ere checked 
by Cummins and Evans at Los Angeles, 
the following facts were disclosed’ Pre¬ 
vious coast-to-coast heavy-duty speed rec¬ 
ord. held by a Cummins-Diesel motored 
truck, was broken by 36 hours. Best coast- 
to-coast time made by truck powered with 
gasoline motor was beaten by 46 hours. 

Attempt to Roil Lead-Zinc 
Mixture Kills Worker 

LONDON metal firm recently recehed 
an order for some rods containing 55 
percent of zinc and 45 percent of lead, j 
When the ingot was passed through an ex- j 
trosion machine, the tw*o metals separated. ! 
the zinc coming out as rods while the lead 1 
shot forth practically in the form of shrap- i 
nel bullets with fatal results to one of the , 
workers — A. E. B. ; 



INAUGURATE 


The Taking of Omens 

When we speak of the inauguration of a presi¬ 
dent we use a word that carries us back to an¬ 
cient times when people believed in omens and 
looked for them on every important occasion. 
Latin augur meant a member of the highest class 
of official diviners of ancient Rome, whose duty 
it was to observe and interpret the omens, such 
as the flight of birds, at the time of any impor¬ 
tant event. Inaugurare meant “to take omens” 
before entering upon a critical undertaking, such 
as the proclamation of an Emperor From this is 
derived English inaugurate. There are thousands 
of such stories about the origins of English words 

m The c *Supreme Authority 99 

WEBSTER'S NEW 
INTERNATIONA!. 
DICTIONARY 

CL 7hjuvua,m-Tt)t6s@l 



"Phones Songs Overseas 

W HOEVER declares this to he the age 
of speed may also note that not even 
the leisurely art of humming a tune is the 
exception. Recently the transatlantic tele¬ 
phone was used for this purpose, when 
the London representath e of an American 
phonograph company called up its New 
York office and hummed two of the latest 
English song ‘‘hits” into the transmitter. 

It seems that Arthur Tracy, the ‘ Street 
Singer” on the Columbia Broadcasting 
Company’s hook-ups, makes records which 
are quite popular in the English metropolis. 
So as soon as the two new English songs, 
“Wonder” and “Dreamy,” were released m 
London, the phonograph company’s repre¬ 
sentative got on the job, realizing that it 
would take speed to heat the competing 
English companies in making records of the 
songs. He telephoned to Victor Y r oung, 
New York orchestra leader, and hummed 
the tunes to him, Young speedily jotting 
down the melodies on a sheet of paper. 

The orchestration was arranged and that 
night the recording took place. Within 24 
hours after the humming episode, the 
records had been completed and were on 
a fast liner bound for Britain. 

Wood No Longer An Essential 
Raw Material 

W E are using up our forests at an 
alarming rate. Reforestation can not 
keep pace with the consumption of wood, 
not only for lumber but particularly for 
the manufacture of paper. A single Sunday 
issue of one of our large metropolitan 
newspapers gobbles up from five to seven 
acres of virgin timberland. Is the end of 
our wood supply in sight? If so, is it of 
far-reaching importance? 

The fact of the matter Is that wood has 
ceased long since to be a necessity either 
as a fuel or a construction material, for 
furniture, or for charcoal. Its chemical use 
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as a source of methanol, acetic acid, and 
acetone has already been largely replaced 
by synthesis and could be entirely replaced 
without the least inconvenience to chemical 
operations. Its use as raw material for 
making newsprint paper and near-silk gar¬ 
ments would present a more serious diffi¬ 
culty, and these industries would be forced 
to use annual instead of perennial cellulose. 
Such a switch might be a bother, but it is 
not an impossibility. The late Dr. John 
E. Teeple once remarked: “Just one in¬ 
dustry I can find where the disappearance 
of wood might be a horrible calamity and 
might cause a considerable change in the 
trend of our modern civilization. I cannot 
see how the manufacture of antique furni¬ 
ture could continue without wood.”— 
4 E B 

Not All Carbon Black From U. S. 

I T appears that the item m our November, 
1932, issue, stating that the United 
States supplies the world with carbon 
black was based upon incomplete data. 
The Godfrey L. Cabot Company, of Boston, 
manufacturers of that important product, 
have informed us that “within the past two 
years, carbon black factories have been 
erected in Turkey and Formosa.” 

Test Grasses for Airports 

T O find the best grasses or other plants 
for planting on airplane landing fields, 
the United States Department of Agricul¬ 
ture has planted 34 different grasses and 
combinations of grasses on an acre test 
plot on the Washington-Hoover Airport 
near Washington, D. C. 

The experiment is the first of its kind 
made by the department. The department 
expects to find some of the plants suitable 
for covering landing-field areas except the 
actual runways. The test plot is at one side 
of the present field, but this year the field 
will be enlarged and the test grasses will 
be near the center of the field, where the 


effect of landing and departing planes may 
be observed. 

The department receives many requests 
for information and aid on growing grass 
for airports. Some of the chief reasons for 
planting grass on landing fields are to avoid 
dust, mud, standing pools of water after 
rains, and washing away of the soil. 

The 34 grasses and combinations include 
some which the department hopes will 
prove especially suitable. Among these are 
several fescues, Bermuda grass, reed canary 
grass, alfalfa, zigzag clover, quack grass, 
and a perennial lespedeza which grows 
close to the ground and forms a matted 
covering, and crown vetch. An interesting 
compromise between a weed and a grass 
will be tried m combinations of crabgrass 
with Poa annua and Poa bulhosa. In these 
the crabgrass will do best during the hot 
weather and the other grasses will grow to 
best advantage at other periods of the year. 

Relief for the Amateur Stage 
Carpenter 

M ANY of our high schools, parochial 
schools, and libraries in recent years 
have gone in for dramatics. These have 
found it so hard to get theatrical hardware 
and other equipment that the work of 
the well-intentioned amateurs has been 
hampered both by inexperience and lack of 
technical material. How often a stage is 
built with an ample floor which may be 
all right for dancing, but when an attempt 
is made to put in a screw clamp, the re¬ 
sult is a ruined floor and a botched job. 

The builders of the two great stages of 
Radio City, Peter Clark Inc, of New York 
City, have taken pity on the amateurs and 
have provided a complete scenery “kit,” 
costing less than 50 dollars, which em¬ 
braces all the hardware, clamps, et cetera, 
together with blue prints and full instruc¬ 
tions for building and painting the scenery 
for a set for a proscenium opening 35 feet 
wide and a stage depth of 20 feet. Every¬ 
thing is included except lumber, lines, and 
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The materials and plans included in the amateur stage kit 


paint. Three entirely different arrange¬ 
ments of scenery are provided for. The 
kit weighs 77 pounds and is packed in a 
wooden chest with rope handles which 
gives the outfit a professional air. 


Eliminate Poison Hazard 
in Lead Soldering 

L EAD monoxide in the form of a \ery fine 
J mist is produced dunng lead soldering 
operations, the risk of inhalation by the 
workers being intensified by the slow rate 
at -which the oxide settles to the ground. 
It has recently been shown that oxide 
formation takes place on a far smaller 
scale if carbon-containing flames are used 
in place of the oxy-hydrogen flame, so far 
as practicable. Oxy-acetylene and oxy-coal- 
gas are suggested as convenient substitutes. 
It has elsewhere been suggested that a 
readily volatile lead hydride might be pro¬ 
duced during soldering operations, but no 
trace of such a compound could be de¬ 
tected during the investigation.— A. E. B . 


figures, ’which are quoted below, to learn 
that, despite our much greater track mile¬ 
age, we do not excel in train-miles at the 
higher speeds. North America is eclipsed 
not only by Europe m proportion to track- 
miles but also by the tight little British 
Isles in actual figures. 

No 

Daily of Runs 
Scheduled Making 
Total Total 


The Oil Lamp’s Birthday 

W E moderns who nightly obtain our 
illumination from incandescent bulbs 
are inclined to forget that the oil lamp 
in its day was an Important improvement 
over older methods of illumination. Poland, 
however, has not forgotten, for it is to a 
Pole, I. Lukasiewicz, a chemist from Lem¬ 
berg, to whom they give the credit for the 
production of the first modern oil lamp. 

Poland celebrated last November the 
fiftieth anniversary of the death of this 
benefactor of mankind and the eightieth 
anniversary of his development of the oil 
lamp. According to Dr. Kazimierz Maslan- 
kiewicz, who supplied this information, Mr. 
Lukasiewicz also was the discoverer of 
means of purifying and distilling petroleum. 



Mileage 

Mileage 

London, Midland & Scottish 

7,899 

lu3 

Great Western 

5,642 

71 

London & North Eastern 

3.909 

b6 

Southern 

703 

10 

Great Northern of Ireland 

573 

20 

Total, British Isles 

18,728 

270 

Nord 

5,828 

66 

Est 

5,194 

46 

Pans-Orleans 

1,429 

20 

Etat 

1,172 

16 

Alsace-Lorraine 

1,137 

19 

Midi 

524 

6 

Paris-Lyons-Mediterranean 

23 

1 

Total, Prance 

15,307 

174 

German State Railwavs 

2,076 

19 

Italian State Railways 

286 

4 

Total, Continental Europe 

17,669 

197 

New York Central Lines 

7.278 

80 

Pennsvlvama System 

5,656 

104 

Reading 

1,535 

54 

Baltimore & Ohio 

1,093 

17 

Canadian Pacific 

786 

9 

Chicago, Mil , St P. and P 

674 

15 

Canadian National 

537 

11 

Chicago & North Western 

182 

7 

Alton 

91 

1 

Illinois Central 

79 

3 

Wabash 

65 

2 

Lehigh Valley 

49 

2 

Total, No Amer Continent 

18,025 

305 


Express Train Speeds 

I N a recent letter to The New York Times , 
Paul F. Laning of Norwalk, Ohio, cited 
statistics he has gathered giving a most 
interesting comparison of scheduled miles 
run daily by European and American rail¬ 
road trains at more than 55 miles an hour. 
Americans who boast of the quality and 
comfort of our trains may be rather sur¬ 
prised, upon inspection of Mr. Failing's 
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mert blank 


Mr. Laning also says: “It may he of 
interest that the fastest start-stop run 
scheduled is the Cheltenham Flier of the 
Great Western Railway, Swindon to Pad¬ 
dington Station, 77.3 miles in 65 minutes, 
average speed 71.4 miles an hour. On this 
side of the Atlantic the Canadian Pacific 
appears to hold the palm, 124 miles in 108 
minutes between Smith’s Falls and Mon¬ 
treal West, 68.9 miles an hour.” 

Zinc Rust 

T HE formation of white zinc rust on zinc 
or zinc-coated metals may be accom¬ 
plished by immersing them in a solution 
of chromic acid, then washing and drying. 
A treatment by immersion for five seconds 
in a 0.5 percent solution of chromic acid 
Is said to be sufficient. If the zinc articles 
are stained with a film of oxide, hydroxide. 
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INVENTIONS PAY 

Millions; have been made from ideas prop¬ 
erly developed and protected by inventors One 
of the first steps is the development of a 
practical working model 

Send us rough sketch or model of your idea 
We will submit complete report backed by 30 
years’ experience in model making Confi¬ 
dential service Modern equipment Bank ref¬ 
erences furnished FREE booklet “Making Inventions Pay. 
CRESCENT TOOL COMPANY, Dept. H, Cincinnati, Ohio 



I SELL PATENTS 

If you wish to add New Products to your line, 
or hate a good Patent to sell, write me— 

CHARLES A. SCOTT 
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Successor to Fred ©. Dietarich A Co. 
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or carbonate this film may first be removed 
by pickling, or the treatment m the chromic 
acid solution prolonged until a visible film 
of zinc chromate is formed.—A. E. B . 


Identify Substance Causing Coal 
Tar Cancer 

HE exact chemical nature of the sub¬ 
stance in coal tar which produces 
cancer has been discovered. The substance 
itself has been produced synthetically in 
the laboratory. This important success, fol¬ 
lowing many years of failure, has just been 
reported to the British scientific journal, 
Nature, by Dr. J. W. Cook, I. Hieger, and 
Hewett of the Cancer Hospital Research 
Institute in London. 

One type of cancer, which often afflicts 
chimney sweeps and workers in the coal 
tar industries, is due to irritation with 
coal tar, scientists found some time ago 
The same type of cancer occurs in mice 
that ha\e had coal tar painted on the 
skin. Now the British investigators have 
found that the cancer-producing constituent 
of the coal tar is a previously unknown 
compound of hydrogen and carbon, 1.2 
benzpyrene .—Science Service. 

A “Mechanical-Horse” Car 

LIGHT delivery vehicle called the 
Pak-Age-Car, to compete with the 
horse and wagon in house-to-house delivery, 
has been announced by the Stutz Motor 
Car Company. It is designed to sell for 
approximately the same price as a horse, 
wagon, and set of harness and is more 
economical in maintenance and operation. 
It is virtually a one-horse wagon with the 
horsepower installed at the rear in. the 
form of a gasoline engine. 

The novel system of control permits the 
driver to ad\ance the vehicle with no 
more delay nor inconvenience than is re¬ 
quired to grasp the reins and cluck to his 
horse. At the same time the design permits 
the driver to perform his duties with the 
use of less personal energy than any other 
vehicle now on the market, because of the 
very low floor onto which the driver steps 
from the ground. 

The power unit is one of the most in¬ 
teresting developments of automotive en¬ 
gineering in recent years. This ‘‘mechani¬ 
cal horse” consists of the engine and all 


of its accessories—the clutch, the transmis¬ 
sion, and final drive—all assembled as a 
unit m conjunction with the rear springs, 
hubs, wheels, service brakes, and tires 
This engine is a four-cyclmder unit of con- 
\entional design, rated at seven horsepower 
and capable, it is claimed, of driving the 
car at 18 miles an hour. Fuel consumption, 
in regular delivery service, is said to be one 
quart an hour, oil consumption negligible. 

In case of emergency, the Pak-Age-Car 



equipped with a ''mechanical horse” 

does not have to be hauled in to a service 
station or garage. The entire power plant 
unit can be replaced on the street within 
15 minutes without the necessity of the 
mechanic entering the vehicle or disturb¬ 
ing the load. 

Pak-Age-Car has no axles of conventional 
form either at the front or at the rear. 
From the first experimental designs, these 
cars have used independent springing for 
all wheels 


Hoggish Hog Costs Most to 
Make Pork 

EEP a hog from making a hog of him¬ 
self and he will turn feed into pork 
more economically. 

This is the seemingly paradoxical con¬ 
clusion the United States Department of 
Agriculture reaches after experiments at 
its Beltsville, Maryland, farm. 

Three lots of pigs were used m the 
test. One lot got four pounds of feed daily 
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for each 100 pounds of live weight An¬ 
other lot got three pounds and the third 
lot two pounds. The feed was corn, tank¬ 
age, alfalfa meal, and mineral mixture. 
The pigs weighed approximately 68 pounds 
each when the test began and they were 
slaughtered at 200 pounds. 

The pigs on the four-pound basis reached 
the 200-pound goal first. It took them 
only 119 da>s to do it, but they required 
more feed than the others. Those on the 
three-pound ration took 128 days. The 
lot which got only two pounds of feed 
daily for 100 pounds live weight took 166 
days, but made the most economical gams. 
The three groups used 559 pounds, 458 
pounds, and 395 pounds of feed respective¬ 
ly per pig to reach the slaughter weights. 

The tests shewed that 100 pounds of feed 
produced 24, 29. and 32 pounds of pork 
when fed at the four, three, and two-pound 
levels. In other words, the most restricted 
ration produced a third more pork on an 
equal amount of feed, but in a 40 percent 
longer feeding period than the full-fed lot. 
The leanest pork was produced on the 
lowest feeding level. 


The Truth About High-Altitude 
Flight 

(Continued from page 155 > 

taking for the average pilot and passenger. 
Only men with exceptionally strong hearts 
and lungs and special training are able to 
climb to and live for a while m altitudes 
of 40,000 feet and over. A height of about 
50,000 feet is considered to be the absolute 
limit at which a human being can survive 
no matter how strong he may be. 

Just as a human being requires air for 
breathing, the airplane engine needs air 
to furnish the necessary oxygen for com¬ 
bustion. The lung of the engine is the 
carbureter where fuel and air mix before 
entering the cylinders. The amount of air 
required is governed by the fuel consump¬ 
tion of the engine. For each gallon of 
gasoline consumed approximately 102 
pounds of air are required or about 1350 
cubic feet at sea level density. With in¬ 
creasing altitude and thinness, the weight 
of the air, and correspondingly the amount 
of oxygen drawn into the engine becomes 
less and less, although the volume, deter¬ 
mined by cylinder displacement, remains 
constant. The air-gas mixture becomes too 
rich; and from experiment we have learned 
that the power output decreases at a some¬ 
what greater rate than the weight or density 
of air decreases with altitude. A one horse¬ 
power engine will deliver about ,57 
horsepower at 15,000 feet and only .31 

horsepower at 30,000 feet, whereas the 

values of density and weight of air de¬ 
crease from 1.0 at sea level to .63 and to 

.374 respectively. 

To increase performance at high alti¬ 
tudes, most of the present day airplane 
engines have been equipped with super¬ 
chargers, which maintain sea-level horse¬ 
power up to certain altitudes depending 
upon the size and efficiency of the super¬ 
charger. Above this level the decrease in 
power is the same as with conventional 
engines. This decrease in power is respon¬ 
sible for the loss of speed and other re¬ 
duced performances of conventional planes 
with increase in height. No real effort has 


been made up to the present time to im¬ 
prove engine performance above a limited 
altitude because there has been no demand 
from the air-line operators. Therefore, con¬ 
stant engine power at all levels, to utilize 
fully the possibilities of high speed in the 
thm air of the stratosphere, is another 
interesting problem of high-altitude flight. 

There is still another gain to be ex¬ 
pected when the stratosphere is conquered, 
and that is the freedom from sea-level 
weather, with all its hazards to aerial navi¬ 
gation and unpleasantness to passengers 
On long cross country flights, different 
kinds of atmospheric disturbances are often 
encountered We may have rain m New 
York, fog in Ohio, thunderstorms with hail 
in Kansas. In between may be changing 
head and cross winds, with sun squalls or 
bumps as a very disagreeable addition. Bad 
weather conditions at sea level probably 
ha\e been the reason for the failure of a 
number of ocean flights in the past. 
Treacherous weather conditions with dis¬ 
turbances of great magnitude and sudden¬ 
ness generally exist m tropical and polar 
districts. Here is one reason why an air 
line to Europe by way of Labrador, Green¬ 
land, and Iceland is not considered practi¬ 
cal, and “floating islands” have been 
considered to serve as bases for refueling 
m mid-Atlantic 

The foregoing shows clearly that weather 
means more to the ultimate success of air 
transport as a paying business, than to any 
kind of surface transportation. Not only 
can weather be very annoying to passengers 
but it is also responsible for interruptions 
of flying schedules. However, these atmos¬ 
pheric disturbances, caused by the thermic 
influence of the earth, can develop only in 
the lower belt of the atmosphere. The ideal 
lanes for flying, therefore, are above these 
levels in the cloudless region of the strato¬ 
sphere. Here, far above the earth, where 
weather disturbances cannot form, with a 
clear sky above at all times, navigating by 
sun or stars becomes an easy matter. There 
are no sun squalls or bumps to annoy the 
passengers and make them air sick. Fog, 
clouds, rain, snow, and thunderstorms far 
below may be encountered only for short 
periods after starting and before landing. 

Although the air in the stratosphere is 
always clear, it is not motionless, but flows 
smoothly in a horizontal direction without 
gusts or humps. Observations and measure¬ 
ments indicate that this air-flow sometimes 
reaches a velocity of about 60 miles per 
hour at 40,000 feet altitude, hut decreases 
to approximately 35 miles per hour at 
50,000 feet. The direction of air-flow fre¬ 
quently changes in different levels and 
it should therefore be possible to find a 
level or lane for every flight route at which 
the altitude plane can make use of a tail 
wind for additional speed. Nevertheless, 
there are still some uncertainties about 
these velocities and directions which prob¬ 
ably can be cleared only by actual flights 
in the stratosphere. 


i 


/IT In the second and concluding part of 
this article, to be published next 
month , Mr. Evers tells in detail of an Amer¬ 
ican stratosphere plane that was designed 
several years ago . He also deals with speeds 
that may be expected with high-altitude 
planes, exploding some of the exaggerated 
figures that have been published in the past 


IF YOU ARE PAST 
40 

You May Recognize 
These Symptoms 


But Do You Know What 
They Often Mean? 

Millions of men past 40 suffer from night rising— 
so-called “bladder trouble,” constipation, piles, 
pains in back and legs, like rheumatism, and from 
weakness and low vitality The} think often that 
these are just signs of age—never dreaming the true 
cause 


In fact, doctors say, these 
troubles include the surest 
sign of degeneration of a vital 
male gland—the prostate High 
authority says after a certain 
age 65% of men have some 
prostate weakness, which may 
lead to surgery, or miserable 
old age' 



FREE BOOK TELLS ALL 


Now an amazing FBEE book, “Why Many Men Are 
Old at 40,” tells facts about prostate weakness It explains 
a marvelous home treatment called Thermalaid, Using 
the same principle recmtlj tested with amazing success bj 
a prominent New York hospital Thermalaid is now sold 
with the understanding that if you do not -.eem to- fee 1 
ten $ ears jounger in one week, jour inonej will be refunded' 

W. J KIRK, President, The Electro Thermal Co. 
9663 Morris Ave , Steubenville, Ohio 

Western Address Dept 9t>-T, ,'Qtl We Fox Bldg, 
Los Angeles, Calif 
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ATLANTIC CITY’S NEWEST 
CBITSAUyiiOarED-FREPMOF 


SaCAROLINA AVEr ATL ANTIC^ ITY 
yi Beachfront Motel.. 

Just qjfthe Walk, ...Mw mm Jj 

The continued high standard WjM 
of food, accommodations and 8r M _ 
service of this outstanding re- W 

sort hotel is obtainable for V 

your 1932 vacation at rates so B fflM i w M 
low* that a visit for a week-end pBw Jn 
or a week will be even less than 
your regular living expenses. flHPHHHH 

Fresh and salt water baths ... 

Three ocean view sun decks 
. .Vita-glass solarium. Atcrac- KJyQjSt 

tive family and weekly rates. 

JL B. Ludy, M. D. 



COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 

Member o£ the New York Bar 


Radio Anti-Trust Case Settled 


A CONSENT decree of injunction, grant¬ 
ed recently by the United States 
District Court of Wilmington, Delaware, 
closed an anti-trust case that has created 
wide-spread interest. Because of the vital 
importance of this decree, and of the far- 
reaching results that may be expected to 
arise therefrom, we feel justified in devot¬ 
ing the entire space of this department this 
month to the publication of the full text of 
the decree. 

The decree was entered in a suit en¬ 
titled Equity No. 793, United States of 
America against Radio Corporation of 
America, General Electric Co., Interna¬ 
tional General Electric Co., Westinghouse 
Electric & Manufacturing Co., Westing- 
house Electric International Co., National 
Broadcasting Co.. Inc., R. C. A. Communi¬ 
cations, Inc., R. C. A. Photophone, Inc., 
R. C. A. Radiotron Co., Inc., R. C. A. 
Victor Co., Inc., American Telephone and 
Telegraph Co., Western Electric Co., Inc., 
General Motors Corporation and General 
Motors Radio Corporation. 

The decree follows in full text: 

Consent Decree 

This cause coming on to be heard this 
21st day of November, 1932, and the sev¬ 
eral defendants having accepted service 
of process and having appeared and filed 
their answers to the petition and to the 
amended and supplemental petition herein, 
which latter has superseded the original 
petition and is hereinafter referred to as 
the petition, and the cause having here¬ 
tofore this day been dismissed as to the 
General Motors Corporation, General 
Motors Radio Corporation, American Tele¬ 
phone and Telegraph Company and West¬ 
ern Electric Company, Inc.; 

* * * 

And the petitioner and the remaining 
defendants (hereinafter in this decree re¬ 
ferred to as the defendants) having filed 
a stipulation with the clerk of the court 
therein and whereby the defendants con¬ 
sent to the making and entering of this 
decree; 

And the petitioner by its counsel having 
represented to the court that this decree 
will provide suitable relief concerning the 
matters which the petitioner charges in 
said petition, and having requested that 
this decree be made and entered; 

And it appearing that by reason of the 
consents of the defendants to this de¬ 
cree and the acceptance of the same by 
the'' it is unnecessary to pro- 

ceeff fl$e, trial of the cause or to 
take testimony therein or that any ad¬ 
judication he made by the court of the 
issues presented pleadings herein, 

’Other than those hereinafter specially re^ 
m. Section VI hereof! 

' Ij&ltyg, any 

im / 


timony or evidence and without making 
any adjudication, it is, upon and in ac¬ 
cordance with such stipulation and con¬ 
sent, hereby ordered and decreed as fol¬ 
lows: 

1 

The court has jurisdiction of the sub¬ 
ject matter hereof and of all the parties 
hereto and has full power and authority 
to enter this decree and the allegations 
of the petition state a cause of action 
agamst the defendants under the pro¬ 
visions of the Act of Congress of July 2, 
1890, entitled “An Act to protect trade 
and commerce against unlawful restraints 
and monopolies” and acts amendatory 
thereof and supplemental or additional 
thereto, known as the Federal anti-trust 
laws. 

General Electric Company and West¬ 
inghouse Electric & Manufacturing Com¬ 
pany, respectively, shall divest themselves 
of the holdings of themselves and their 
respective subsidiaries of shares of stock 
of the Radio Corporation of America. This 
shall he done as follows* 

* * * 

General Electric Company shall within 
three months from the date hereof divest 
itself of substantially one-half of all of 
the holdings of itself and its subsidiaries 
of the shares of common stock of Radio 
Corporation of America by distributing 
such shares ratably to its own common 
stockholders, or causing them to be so dis¬ 
tributed. 

The balance of such common stock and 
the shares of preferred stock of Radio 
Corporation of America held by General 
Electric Company and its subsidiaries 
shall be disposed of within three years 
from the date hereof, by distributing such 
shares ratably to its own common stock¬ 
holders, or causing them to be so dis¬ 
tributed, or otherwise disposed of. 

Westinghouse Electric & Manufacturing 
Company shall within three months from 
the date hereof divest itself of substantially 
one-half of all of the holdings of itself 
and its subsidiaries of the shares of com¬ 
mon stock of Radio Corporation of Amer¬ 
ica, by distributing such shares ratably to 
its own stockholders, or causing them to 
he so distributed. 

The balance of such common stock and 
the shares of preferred stock of Radio 
Corporation of America held by Westing¬ 
house Electric & Manufacturing Company 
and its subsidiaries shall be disposed of 
within three years from the date hereof 
by distributing such shares ratably to the 
shareholders of Westinghouse Electric & 
Manufacturing Company, or causing them 
to be so distributed, or otherwise disposed 
of. 

II 

The distribution of shares of Radio Cor¬ 


poration of America to shareholders of 
General Electric Company and of West¬ 
inghouse Electric & Manufacturing Com¬ 
pany, herein provided for, shall be without 
any restriction on the full rights of owner¬ 
ship of the several distributees, including 
the right to dispose of the same as they 
see fit. 

In any disposition of shares of common 
stock hereby required to be made by Gen¬ 
eral Electric Company and Westinghouse 
Electric & Manufacturing Company, or its 
or their subsidiaries (other than for the 
purpose of distribution to stockholders), 
they shall not knowingly sell or transfer 
to any one interest shares of such com¬ 
mon stock to an aggregate in excess of 
150,000 shares of the present common 
stock, or stock which at the time may he 
equivalent to 150,000 shares of the pres¬ 
ent common stock in respect to the then 
existing voting rights. 

Pending the disposition of such stock, 
General Electric Company and Westing¬ 
house Electric & Manufacturing Company 
and their respective subsidiaries (other 
than G. E. Employees Securities Corpora¬ 
tion) shall be enjoined from exercising 
any voting rights with respect to such 
stock, except that they shall from time to 
time, as requested by the executive com¬ 
mittee of the board of directors of Radio 
Corporation of America, as such executive 
committee may then be constituted, give 
to it or to such person or persons as such 
executive committee mav designate, proxies, 
with power of substitution, to vote such 
stock for the election of directors of Radio 
Corporation of America or for the transac¬ 
tion of ordinary business at any annual or 
special meeting of stockholders; and as 
to all other matters as to which the stock¬ 
holders’ action is required, such holders 
may, at their election, give proxies to such 
executive committee or, in case any of them 
fails to do so within 10 days before the 
date set for any such meeting, it shall give 
such proxies as may be directed by an 
order of this Court on the application of 
the defendant Radio Corporation of Amei- 
ica or the holder of such stock. 

* # * 

General Electric Company and Westing¬ 
house Electric & Manufacturing Company 
shall report to the court at the ends of the 
aforesaid periods of three months and three 
years, respectively, with regard to their 
compliance with the foregoing provisions 
of this Section II. 

Except as aforesaid, General Electric 
Company and Westinghouse Electric & 
Manufacturing Company, and each of them, 
are enjoined after the expiration of such 
period of three months from acquiring or 
holding, directly or indirectly, any shares 
of stock of Radio Corporation of America 
or any of its subsidiaries, present or future; 
provided, however, that nothing herein con¬ 
tained shall be construed to prevent G. E. 
Employees Securities Corporation from con- 
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tinumg to hold, and from exercising all 
rights with respect to, not more than 50,000 
shares of A Preferred and 10,000 shares of 
B Preferred stock of Radio Corporation 
of America now held by it. 

m 

General Electric Company and Westing- 
house Electric & Manufacturing Company, 
respectively, shall cause all of their officers, 
directors, employees or agents, who are now 
members of the board of directors, or other 
boards or committees of Radio Corporation 
of America, or of any of its subsidiaries, to 
resign, within 10 days from the date hereof, 
from such boards and committees, and are 
hereby enjoined and restrained from there¬ 
after permitting any such officer, director, 
employee or agent to act as a member of 
any sucb board or committee; and Radio 
Corporation of America and its subsidiaries 
are likewise enjoined and restrained from 
thereafter permitting any officer, director, 
employee or agent of General Electric Com¬ 
pany or Westinghouse Electric & Manufac¬ 
turing Company to become or to act as a 
member of any such board or committee; 
provided, however, that for a period of not 
longer than five months from the date here¬ 
of, Owen D. Young and Andrew W. Robert¬ 
son may continue to serve, at the pleasure 
of the Radio Corporation of America, as 
members of the boards and committees of 
Radio Corporation of America and its sub¬ 
sidiaries, provided, that the Advisory Coun¬ 
cil of National Broadcasting Company, Inc., 
so long as its functions shall continue to be 
merely advisory, shall not be deemed to be 
a board or committee within the meaning 
of the foregoing provision 

# =5e * 

IV 

The defendants are hereby enjoined and 
restrained from recognizing as exclusive or 
asserting to be exclusive any license for the 
enjoyment of patents or patent rights in 
the following agreements, referred to in the 
petition: 

1. The agreement between the Radio Cor¬ 
poration of America and the General Elec¬ 
tric Companv, dated Nov 20, 1919, and 
referred to as Agreement A; 

2. The agreement between General Elec¬ 
tric Company and American Telephone and 
Telegraph Company, dated July 1, 1920, 
and referred to as Agreement B; 

* * # 

3. The agreement between the Radio Cor¬ 
poration of America and United Fruit Com¬ 
pany, dated March 7, 1921; 

4. The agreement between the Westing- 
house Electric & Manufacturing Company 
and the International Radio Telegraph 
Companv, dated June 29,1921, and referred 
to as Agreement D; 

5. The Agreement between the General 
Electric Companv, Radio Corporation of 
America and Westinghouse Electric & 
Manufacturing Company, dated June 30, 
1921, and referred to as Agreement E; 

6. The Agreement between General Elec¬ 
tric Company and American Telephone & 
Telegraph Company, dated July 1, 1926, 
and referred to as Modified Agreement B; 

7. The Agreement between General Elec¬ 
tric Company, Radio Corporation of America 
and Westinghouse Electric & Manufactur¬ 
ing Company, dated June 11, 1929, and re¬ 
ferred to as Agreement L; 

8. The Agreement between General Elec¬ 
tric Company, Radio Corporation of Amer¬ 


ica and Westinghouse Electric & Manufac¬ 
turing Company, dated Jan 1, 1930, and 
referred to as Agreement M, and are like¬ 
wise enjoined and restrained from recogniz¬ 
ing or asserting the continued existence or 
the continued obligation of any provision of 
any of said agreements restricting or limit¬ 
ing the right of a party thereto freely to 
engage m such business or activities as it 


jVTR. LIDDY will he pleased to 
^ answer the inquiries of our 
readers who may desire informa¬ 
tion relative to the various sub¬ 
jects reported in his department. 

—The Editor . 


may desire or to make such use of its pat¬ 
ents or patent rights as it may desire 

V 

The defendants are and each of them is 
further enjoined and restrained from mak¬ 
ing or entering mto any combination, agree¬ 
ment, understanding or joint endeavor be¬ 
tween them or any two or more of them 
I except between any one defendant and its 
subsidiaries or between subsidiaries of any 
one defendant» or between them or any 
one of them and third persons, m restraint 
of interstate or foreign commerce of the 
United States m violation of the anti-trust 
laws of the United States by: 

(aJ limiting or restricting the freedom 
of any defendant to grant licenses under its 
own patents or patent rights m the fields 
of radio purposes as defined m agreement 
attached to the stipulation consenting to 
this decree, or in the application in fields 
other than of radio purposes, of radio tubes 
or tubes having the functional characteris¬ 
tics of radio tubes or of other radio devices 
or circuits; 

fb) limiting or restricting the freedom 
of any defendant or any party to such com¬ 
bination, agreement, understanding or joint 
endeavor to engage m trade and commerce 
in said fields and in said applications either 
by exchange of exclusive licenses under 
patents, by agreements restricting or bur¬ 
dening the right of an owner of a patent 
or patent right to enjoy the same or to 
grant licenses thereunder, by agreements 
for division of fields or territory, or by 
other similar means or devices, 
provided, however, that nothing herein con¬ 
tained shall be deemed or construed to 
prevent any defendant from acquiring or 
assigning or agreeing to acquire or assign 
patents or other property or granting or 
agreeing to grant, or continuing to act un¬ 
der, exclusive rights thereunder or in con¬ 
nection therewith, or taking any other ac¬ 
tion, if not done to restrict liberty of action 
as part of a plan or purpose to restrain 
interstate or foreign commerce of the 
United States as prohibited by the anti¬ 
trust laws of the United States, it being 
recognized that patents and patent rights 
may be bought, sold and transferred as may 
other kinds of property and subject only 
to like limitations. 

* * * 

VI 

The issues presented by the petition and 
the amendment thereto this day filed, with 
reference to contracts and arrangements and 
understandings between the defendants or 


any of them and foreign companies and 
governments, are specially reserved for trial 
and determination if that becomes neces¬ 
sary 1- , for a period of two and one-half years 
from the date hereof, such period being 
allowed for the reason stated in the stipula¬ 
tion consenting to this decree. Said con¬ 
tracts. arrangements and understandings 
now existing are not affected bv and do not 
come within the provisions of the previous 
Sections of this decree The defendants af¬ 
fected hereby shall at the end of one year 
from the date hereof render to the Attorney 
General a written report as to what has 
been and what is being done with reference 
to the matters covered bv the foregoing 
portion of this Section VI, and on the re¬ 
quest of the Attorney General shall at any 
time irrespective of the rendering of said 
report give to him full information respect¬ 
ing such matters If prior to the expiration 
of said period of two and one-half years the 
defendants have succeeded in securing 
modifications or changes of said contracts, 
arrangements and understandings, to meet 
the objections of the petitioner, the cause 
shall be dismissed as to the issues so re¬ 
served, but otherwise upon the expiration 
of said period (unless it be shown to the 
Court at that time that defendants have 
used due diligence to secure the modifica¬ 
tion or change of said contracts, arrange¬ 
ments or understandings and that no reason 
of public interest exists why such trial 
should not he further continued, in which 
case the trial may be postponed to such time 
as the Court deems advisable > the cause 
shall forthwith be placed upon the trial 
calendar next following and shall be set for 
trial on the reserved issues at the earliest 
convenience of the Court. If said issues are 
to be tried the defendants may file their 
answers to the amendment to the petition 
on or before the expiration of said period, 
but a failure to do so shall not prevent the 
cause from being placed on the calendar 
and set for trial as hereinbefore provided. 
At any time after the said one year from 
the date hereof the petitioner may, on notice 
to the defendants affected thereby, apply to 
the Court to have said period of two and 
one-half years shortened upon showing to 
the satisfaction of the Court that the de¬ 
fendants have not been diligent in dealing 
with said foreign contracts, arrangements 
and understandings by negotiation or other¬ 
wise, or that there appears no likelihood of 
their being satisfactorily adjusted. 

VII 

The term subsidiary as used in this de¬ 
cree means a corporation the majority of 
the voting stock of which is owned by any 
of the named defendants. 

VIII 

Jurisdiction is hereby expressly reserved 
for the purpose of enforcing or modifying 
this decree on application of any of the 
parties hereto. Jurisdiction is further re¬ 
served to permit any of the defendants, 
after the expiration of three years from the 
date hereof, to apply to the court for per¬ 
mission to acquire stock in any other of the 
defendant corporations, or their subsidi¬ 
aries, which permission may he granted 
upon proof to the satisfaction of the court 
that such acquisition of stock will not tend 
to defeat the purpose of this decree or 
violate the anti-trust laws or operate in any 
manner otherwise inimical to the public 
interest, 

John P. Nields , Judge. 




Books SELECTED BY THE EDITORS 


THE RADIO ENGINEERING HAND¬ 
BOOK 

By a Staff of 22 Specialists. Keith 
Henrtey, Editor-in-Chief 

I F there is one thing about a reference 
hook that endears it to this reviewer, 
it is a well-ordered arrangement of the 
text. In the present case, a s) stem is 
used that is ver\ nearly the ultimate in 
book make-up. Each phase of radio is 
dealt with by an author who is a spe¬ 
cialist m his own particular field, and 
is allotted a section all to itself. Thus 
if one wishes to review, for example, 
resistance, he turns to the section on 
that subject, and there it is—all the 
information in one compact group. 
There are 23 such sections m this book. 
The first is a compilation of mathe¬ 
matical and electrical tables that will 
pro\e to be invaluable; the following 22 
are by the various experts and are de¬ 
scribed fully in the table of contents. 
A complete index serves to locate 
branches of the sections with little lost 
motion. Altogether one of the finest 
references for the radio engineer and 
advanced amateur that we have ever 
seen. The finish of the book is admi¬ 
rable ; limp covers and burnished edges 
that make a good appearance and 
should wear well.—$5.20 postpaid. 
— -A. P. P. 

THE MECHANISM OF CREATIVE 
EVOLUTION 

By C. C. Hurst , Ph.DCambridge Uni¬ 
versity 

HILE other branches of biolog) 
have been theorizing and debating, 
one small group, the geneticists, have 
been observing and experimenting with 
actual things, and they have found the 
thing in the inheritance cells of man 
and animals and plants which is the 
actual mechanism of evolution—the 
thing which “makes it go.” This is the 
sub-microscopic gene or determiner, 
and it is one of the most interesting 
things in all science—something scarce¬ 
ly, if any, larger than a molecule. The 
genes make us what we are. Readers 
who wish a clearer view of this re- 
markably promising corner of science 
has hitherto afforded will 
find itIn popular (though 
hardly in tafeMft) , style by a noted 
geneticist They will get a glimpse, too, 
what il is that pbtik! fe#efers 'really 
iifei fitey 1 harh«dt :mw apeeites. In 
hqk 350 


large pages we see the actual machinery 
of evolution in motion—not the mere 
outside of the box, as heretofore. Read¬ 
ers will do well to keep their eye on 
genetics, which is cutting rings clear 
around other sciences and is really get¬ 
ting hold of something solid, instead of 
debatable theories —$6 20 postpaid. 

—A. G. 1. 

THEORY OF ELECTRICITY AND 
MAGNETISM 

By Max Planck, Prof . Theo. Phys ,, 
Univ. Berlin 

T HIS is a translation of Volume III 
of the famous Max Planck’s “In¬ 
troduction to Theoretical Physics” and 
it is suitable for the advanced student. 
—$2.65 postpaid.— A. G. L 

THE FORM AND PROPERTIES OF 
CRYSTALS 

By A. B. Dale, Tutor , Cambridge Univ 

A N introduction to the study of min- 
- erals and the use of the petro¬ 
logical microscope, being a conventional 
textbook of crystallography.—$1.80 
postpaid.—A. G. /. 


ELECTRICITY AND MAGNETISM 

By Norman E. Gilbert, Prof. Physics, 
Dartmouth College 

A VERY well rounded 533-page con¬ 
ventional but modern textbook 
treatment of electricity and magnetism, 
covering basic principles, galvanom¬ 
eters, generators, meters, transform¬ 
ers, communication, electron tubes, etc. 
The reader must be capable of handling 
elementary calculus.—$4.75 postpaid. 


THE RELATIVITY THEORY SIM¬ 
PLIFIED 
By Max Talmey 

AX TALMEY, the author, knew 
Einstein when he was a youngster 
of ten, and continued to know him in¬ 
timately until he was 15 years old. He 
lent books to the young prodigy and 
gave much advice and counsel. How did 
he know that this hoy would some day 
be recognized by science as the most 
profound thinker living? Dr. Talmey 
now explains the Einstein theory in a 
semi-popular book. Whether this will 




emerge as the popular attempt at ex¬ 
planation of relativity or not, is some¬ 
thing we dare not predict. Many have 
tried the same thing. The title of the 
book might mislead some. The theory is 
simplified—speaking lelatively—but the 
reader must at least remember some of 
his algebra We mention this because 
many ask for a still simpler explanation 
of relativity. The authoi’s 20-page 
account of Einstein as a lad makes in¬ 
teresting reading.—$1 65 postpaid.— 
A G. 1. 


WHERE IS SCIENCE GOING? 

By Max Planck, Prof. Physics, Univ. 
Berlin 

T HIS book, by the famous “author” 
of the quantum theory, who is now 
one of the deans of physical science, 
deals very largely with the more philo¬ 
sophical aspects of modern science— 
the very aspects, however, which are 
engaging the best interests of all the 
other great physicists today, that is, 
metaphysics; the law of causality; 
freedom of the will; and epistemology, 
(study of the very roots of knowledge) 
which goes behind all our knowledge. 
These are the kind of fundamental 
things which largely occupy the minds 
of men like the great Max Planck. The 
reader will gain an insight into the 
mental processes by which scientists 
guide their investigations and make 
their deductions.—$2 90 postpaid.— 
A. G. 1. 


ATOM AND COSMOS 

By Hans Reichenbach, Prof. Phys , 
Univ. Berlin 

T HE general scope of the newer 
physics is here covered—space, time, 
radiation, and matter—in a supposedly 
very elementary manner, being based 
on a series of radio addresses delivered 
at Berlin. “My presentation,” the author 
states in his preface, “does not presup¬ 
pose any knowdedge of the kind taught 
in schools, nor does it desire to furnish 
any such knowledge. It aims to give 
insight into the physicist’s way of think¬ 
ing, and a general view of the results 
of his research; and it wishes to show 
how the physical theories of to-day have 
united in a picture of the world.” If 
this is the kind of material an average 
radio audience in Germany can and 
will absorb, it speaks badly for average 
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radio audiences in America This book 
is elementary, as its author infers, but 
not so much so as to insult the intelli¬ 
gence of the average American reader 
who has considerable abo\e the ears. 
It would be just nice comfortable read¬ 
ing for the average human being and it 
does painlessly impart a lot of knowl¬ 
edge of the newer physics. Of course, if 
you are a physicist, don’t get it. But it is 
not a book for the ‘"happy moron,” 
either. 294 pages.—S2.15 postpaid.— 
A.G.l. 


EVOLUTION, FACTS AND THEORY 
By Wells, Huxley and Wells 

S OME months ago Air. H. G. Wells, 
his son G. P. Wells, and the biolo¬ 
gist, Julian Huxley, published a large 
two-volume work covering all of the life 
sciences under the title ‘"The Science of 
Life.” The present little book is a re¬ 
print of pages 314 to 643 of that famous, 
authoritative, and at the same time 
readable -work, evolution being one of 
the more popular high lights of it. This 
reprint covers paleontology, variation, 
evolution of man, controversies about 
evolution and, m short, the general facts 
which the average person who is inter¬ 
ested in evolution would wish to known 
—$1.15 postpaid. 


REPRODUCTION, GENETICS AND 
THE DEVELOPMENT OF SEX 
By W r ells, Huxley and Wells 

A NOTHER of the small reprints men- 
. tioned above How individuals 
originate, the actual mechanism of in¬ 
heritance, what determines sex, and so 
forth—this Is the scope of this volume. 
All well-informed persons wish to know 
these things and Air. Wells knows how 
to tell them in such a way that readers 
who are not already professors of bi¬ 
ology can understand them. Such writ¬ 
ing has always been his forte. The vol¬ 
umes are neatly bound and may be 
purchased separately.—$1.15 postpaid. 

THE DEVELOPAIENT OF AMERI¬ 
CAN INDUSTRIES 
By Gloier and Cornell 

E DITED by two Professors of Busi¬ 
ness Alanagement in New York 
University, this work of 932 pages con¬ 
sists of 41 chapters each contributed by 
an authority who reviews the Industry 
with which he Is most familiar. It goes 
to the bone of each, analyzing the fac¬ 
tors that have produced present condi¬ 
tions and points out what must be done 
or along what line effort must be made 
to rehabilitate each to healthy, normal 
activity. The selection of authors has 
been most happy—each seems to have 
the gift of ample, succinct, interesting 


depiction, through a wide range wilich 
seems to omit no industry of any par¬ 
ticular importance. This is both a refer¬ 
ence and a guide—$6.25 postpaid. 

TOWARDS TECHNOCRACY 

By Graham A. Laing, Prof . Economics 9 
Cal. Tech 

E would w T ager that this title is 
that of the sales manager, not the 
author's, for this discussion is too sane 
an exposition of present economic and 
social trends to be under the necessity 
of depending in any sense on the bally¬ 
hoo and balderdash of Technocracy. 
Professor Laing reviews dispassionately 
the evils with winch our present-day 
system is confronted—and admittedly 
they are many and baffling—and as 
calmly outlines the many plans, good 
and had, that have been advanced as 
sure-fire cures. In all of them he finds 
some flaws and he frankly discusses 
them in detail along with the good 
points. Altogether, the volume makes 
absorbing reading, for it is thoughtful 
and provocative throughout. It contains 
some exaggerations but not a great 
many.—$1.65 postpaid.— F. D. McH. 


THE HUMAN MIND AND THE BE¬ 
HAVIOR OF AIAN 
By W'ells, Huxley and Wells 

T HE third of the reprints, being pages 
1270 to 1435 of “The Science of 
Life” In pocket form. This volume starts 
with the brain and psychology, then ex¬ 
plains hypnosis, the unconscious, split- 
personalities, hysteria, mediumship, 
neurasthenic complexes, psycho-analy¬ 
sis, and the abnormal mental states (in¬ 
sanities ). The last 24 pages are devoted 
to analysis of psychic phenomena.— 
$1.15 postpaid. 


THE ABC OF TECHNOCRACY 
By Frank Arkright 

HOEVER the man is who hides 
behind this pseudonym—whether 
he is Chief Commissar of Publicity of 
W T ould-Be-Dictator Scott or even the 
Grand Klanker of the Alachine Age 
himself—he is certainly eloquent. His 
message, as Indicated by the cover 
jacket, scratches out Capitalism, So¬ 
cialism, and Communism, and substi¬ 
tutes some vague theory of class rule 
(or should we say, class despotism) 
under the borrowed title of Tech¬ 
nocracy. This Arkright drones mo¬ 
notonously on and on, with Incantations 
against everything and everybody. 
According to him, the ’crats have made 
obsolescent all ideas and opinions ex¬ 
cept their own. He says so over and 
over. But he doesn’t say how. He doesn’t 
mention the firing squad and the 


G. P. U., ration cards and collectives, 
but we seem to read of them between 
the lines, for this super-communism out- 
Stalins Stalin himself. 

We would characterize this book as 
the best joke book of the year were it 
not that the theory it discusses will 
have an insidious appeal to un-Ameri¬ 
can elements about us who haven’t the 
blood of our conquering forefathers m 
their veins. For this reason, thinking 
people should hasten to read it to see 
just what this omniscient, omnipotent, 
omni-everythmg group of scare-mongers 
are about.—$1.10 postpaid.— F. D . 
McH. 

INEVITABLE WAR 

By Lieut. Col. Rickard Stockton , 6th 

O NE may have a sincere desire for 
peace yet the compelling logic of 
the author wall arouse a possibly grudg¬ 
ing acknowledgment that the thesis of 
this discussion is fundamentally correct. 
Why close our eyes because of our de¬ 
sires? Why keep repeating a senseless 
formula until we believe it? Human 
nature is what it is, redundant argu¬ 
ment will not change that fact. Bitter, 
costly experience should serve as our 
guide and here wre have the long se¬ 
quence of events which leads to only 
one intelligent conclusion—Prepared¬ 
ness. Accept it or not, there it stands 
written on the pages of history with its 
ghastly strokes of stupidity and heed¬ 
lessness. Read for yourself a calm dis¬ 
passionate revievr of the facts.—$7.75 
postpaid. 

THROUGH WONDERLANDS OF 
THE UNIVERSE 
By R. K. Golikere 

D RAWING his material from books, 
encyclopedias, and magazines of 
acknowledged worth, the author has 
assembled a most interesting and valu¬ 
able array of the principal features of 
the various divisions of the material 
universe and of the more striking 
phenomena occurring in them. Not a 
mere list of “greatest” or “largest” but 
a scholarly development from the earth 
and its interior, through atmospheric 
characteristics to the moon, sun and 
other worlds. Each postulate succmctlv 
stated Is followed by explanatory and 
source data, interestingly and clearly 
given m a most pleasant style. Obvious¬ 
ly the result of prodigious effort and a 
valuable reference. We heartily com¬ 
mend it.—$2,75 postpaid. 
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comes a WELCOME VOICE 


It may be the voice of a son or daughter away at school. 
Of a mother or father in a distant city. Of a friend or 
neighbor who is wondering how you are. Of a business 
associate upon whose quickly spoken words some great 
decision rests. 

Across the miles, the telephone brings those voices 
to you and carries your voice in answer. A bell rings and 
you reach out your hand, knowing that somewhere— 
near or far—another hand is reaching toward you. 

The telephone enlarges the lives and opportunities 
of all who use it because it enlarges the power to com¬ 
municate, through speech. Contacts with people, ideas 
exchanged, words spoken—by these are our minds 


stimulated and the entire business of living made more 
pleasant and productive. 

Because the telephone is so important to so many 
people, the Bell System strives to make its full useful¬ 
ness available to every one, everywhere, at all times. 
Always it tries to emphasize the close contact between 
each telephone user and the unseen men and women 
who make good service possible. Always it aims to serve 
with courtesy, dispatch and sympathetic understanding. 

Your telephone offers you the service of a friend. At 
any hour of the day or night, you have but to turn to it 
to command as many as you need of the Bell System's 
army of carefully trained workers. 



'AMERICAN 


TELEPHONE AND 


TELEGRAPH COMPANY 


ACROSS THE EDITOR’S DESK 


AT the moment of going to press, we have ahead} 
Pi received a gratifying numbei of responses to 
the telepathy test proposed m our March 
number. It is, of course, too early as yet to venture 
even a guess as to the final results, but they will 
be published as soon as sufficient returns have been 
received and studied. In the meanwhile we are pre¬ 
senting in this issue, page 214, an article on telep¬ 
athy, which clears up many misconceptions that 
have grown up around the subject. There will be 
other articles, other tests, more research. You will 
surely want to keep in touch with this intriguing 
subject which will be dealt with each month in 
Scientific American for some time to come. 


WAR DECLARED ! Ominous words; tragic w T ords 
if our country were forced to be a participant. As 
newspaper headlines, they would be followed by 
sub-heads such as: “Nation unprepared; Island 
possessions of U. S. captured in quick surprize 
attack; Fleet, outclassed by enemy's, scattered— 
will require months to condition and concentrate; 
Merchant fleet blockaded, shipping lines cut, sup¬ 
plies badly needed; Nation faces months of feverish 
naval construction. 5 ' Few' realize how T true these 
comments would be if w T e were forced into a war. 
And such a w’ar is imminent unless we take steps 
to pi event it. In an earlv issue an article will he 
presented which makes a direct approach to this 
timely subject. The article dares to tell many 
startling facts concerning the great danger that 
threatens the United States and the peace of the 
w*orld—unless. ... It also tells the whole back¬ 
ground of the danger, what we must do to avert war, 
and condemns in no uncertain terms those who 
threaten w'orld peace. 


Readers of Scientific American will remember 
the psychic investigation conducted several years 
ago, and especially that engaging medium Margery, 
whose “physical phenomena" failed to convince the 
committee that they w T ere of spiritualistic origin. 
What has happened to Margery? Occasionally she 
breaks into print in the daily papers, but little of 
a definite nature has been available to the public 
since 1925. In the intervening years, events of im¬ 
portance to those interested in ps> chic matters have 
happened. Accordingly we have asked Dr. Walter 
Franklin Prince to prepare a summary of the Mar¬ 


gery case from the point where it was dropped bv 
the Scientific American committee in 1925 up to 
the present day. He has done so, and Ins article 
is scheduled for next month. Dr. Prince tells of 
startling evidences of fraud, that fall in line with 
the original findings of our committee. This is one 
article that \ou won't want to im&s. 


Reclamation of arid lands along the Nile m 
Egypt continues apace. The original work at the 
Assuan Dam has been successful, and now the 
Nile is to be utilized throughout almost its entire 
length; a series of dams is being built to impound 
water and divert it to irrigate a vast acreage of arid 
but fertile land. The project is amazing in its great 
scope and significant in the economic benefits ex¬ 
pected to result. We have arranged to obtain an 
account of the job of engineering this project, 
written on the site of the work, and expect to have 
it readv for an earlv issue. 


Each one of us cairies with him the world's 
most efficient pump—the human heart. It runs dur¬ 
ing an entire lifetime, without the loss of even a few 
consecutive minutes for repaiis, it can tolerate an 
enormous overload, even for days at a time; it can 
be accelerated to three or four times its normal 
speed and still keep going: if the valves leak, it 
will increase its efforts to compensate Since it does 
all these tilings unobtrusively, it is often abused. 
Even so efficient a machine as the heart can be 
broken down by Improper treatment. Col. G. A. 
Skinner, of the Medical Coips, U. S. Aran. has. 
therefore, prepared an article on sane care of the 
pump on which our very existence depends. It will 
appear in a coming issue, and will put forth facts 
that no one can affoid to ignore. 

m 

An article on gliding—motorless flight—has been 
prepared for us by Arthur L. Lawrence of the Glider 
Section of the Rhode Island Aviation League. Him¬ 
self a glider pilot, he tells in an interesting and 
non-technical manner about the aerodynamics and 
meteorology that make possible sustained flight In 
a motorless plane. Reading this article Is the next 
best thing to experiencing the thrill of riding with 
wings of silence on the currents of the atmosphere. 
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A Thousand Marriages 

A MEDICAL STUDY OF SEX ADJUSTMENTS 
By R. L. Dickinson, M. D. and 
Lura Beam, M. D. 

This book must not be confused with any of the 
geneial elementary treatises on sex life which are 
now available to all. As its title indicates, it is 
wholly devoted to an advanced study of one par¬ 
ticular phase of the whole subject It consists of 
lengthy citations of a thousand specific case his¬ 
tories as recorded throughout a long career by a 
noted gynecologist who m his professional ca¬ 
pacity came to know the innermost facts in his 
clients’ lives, and who states them very plainly 
indeed, though with names omitted, of course.— 
$5.20 postpaid dome>tic. 


Writing for Real Money 

By Edw 4ri> Mott Woollen 

The facts and conclusions outlined by the author 
are particularly interesting and we must add in 
fairness, they are as well taken as they should 
be useful to an}one whose vocation is that of 
writing either lead articles or advertising What 
determination and clear analysis can effect, both 
in character of output as w’ell as monetary re¬ 
turns. are exceedingly well brought out and 
should be of inestimable value. For the executive 
too, who washes to get the best results from “ad"' 
copy, w r e suggest a careful perusal of this clever 
book.—$1.70 postpaid. 


Chromium Plating 

By E S. Rich vrds 

There has been need for a book on this subject 
and this one covers it thoroughly It describes 
English practice Application m automobile 
practice is probably the most conspicuous use, 
hut there are innumerable examples where this 
plating is far more important and represents 
a much greater advance. The authoi issues a 
warning that this process is a difficult one to 
mastei, that it takes expensive equipment and 
infinite pains and attention Diagrams show how 
to wire vanous shapes that are to be plated, lay¬ 
outs of economical shops, and protection of 
workers, among all the details, are treated thor- 
oughlv —$3 65 postpaid 
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Modern Pise Building 

By Karl J. Ellington 

By special ariangement with the publisher we 
are able to offer this unique text of which w r e 
have sold an unusually large number for this 
style of book, at the extieme low pi ice quoted 
below. 

Buildings last for centuries when constructed 
of rammed earth as described in detail in this 
practical little book. 

All the information concerning mixtures of 
soil, tools, finishes, etc. axe given in complete 
details with dimensions of foims and other es¬ 
sential data —$1 65 postpaid 







Testing Precious Metals 


Inventions and Patents 


By C. M. Hoke 

An exhaustive pamphlet on rapid, practical 
methods of testing alloys and solutions foi 
precious metal content: The old method for gold 
and silver, platinum and its allo>s; How to de¬ 
tect palladium and gold in platinum alloys, den¬ 
tal allovs, or solution; Huw t to detect palladium 
and nickel in white gold, platinum, and so on; 
Methods of testing that do not require acids— 
the flame. The significance of the karat stamp. A 
moat useful and practical manual.—65c postpaid. 


By Miuon Wright 

If you are an executive this book will tell xou 
how an invention can be protected both as to 
)our company and as to the inventor himself. It 
gives every step of the procedure from the incep¬ 
tion of the idea through to the royalty arrange¬ 
ments. The practical experience of some of the 
largest patent attorneys as well as the difficulties 
of the lone inventor have all been drawn upon 
and explained.—$2.65 postpaid. 
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T HERE are numerous business enter¬ 
prises in this country which are also 
virtually institutions of scientific research, 
having a direct effect on the advancement 
of science just as the universities do, and 
the Bausch and Lomb Optical Company is 
one of them. Its keen and willing co¬ 
operation with the War Department and 
with various physicists at the time of 
America’s entry into the World War, when 
it suddenly became necessary for our na¬ 
tion to teach itself in a hurry what no 
American then knew—how to make good 
optical glass—alone gave this organization 
that standing. 

Though others have very greatly helped 
to build the Bausch and Lomb Industry, 
Edward Bausch, whose photograph is re¬ 


produced above, has been its strongest pil¬ 
lar for half a century, and at the age of 
78 he still actively guides it, being its 
president today. It was his father, John 
Jacob Bausch, who came to this coun¬ 
try from Germany in 1849 and founded 
the firm, taking Henry Lomb into part¬ 
nership. At that time they made only 
spectacles and lenses but the young lad 
Edward, then 14, pottering around the 
shops and deeply intrigued by everything 
optical, made a low-powered microscope 
(shown at the side). Then he entered 
Cornell University and returned equipped 
with much of the necessary optical theory 
to design high-powered microscopes. He 
organized microscope making in the firm 
and has actively sponsored it ever since. 
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A CARILLON WHICH WAS 
HOISTED BY TRACTOR 


I N hoisting the 72 bells of a carillon which was 
presented to the Univexsity of Chicago by John 
D. Rockefeller, Jr., in memory of his mother, a Cat¬ 
erpillar tractor was used as the motive power. Each 
bell was hoisted up to an outrigger on which there 
was a car which swung the bell inside the tower. 
Special care was necessary so that bells would not 
be chipped by bumping. The bell shown, weighing 
18% tons, took six minutes 85 seconds from the 


time it started to rise from the ground until it was 
landed on the car on the outrigger. Several other 
bells are shown on ground; the tractor is in doorway. 
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A glimpse into the future: air conditioning makes an unlivahle room—in the basement—liv¬ 
able. This new process, developed for human comfort and efficiency, is seen as one of the im¬ 
portant factors m our future prosperity, especially when applied to private homes such as this 



By WILLIS H. CARRIER 


I ESS than a eenturv ago fax m 
laborers who toiled from dawn to 
dusk at 75 cents per day rioted and 
destroyed the first mowing machines. 
Poorly paid spinners and wea\ers 
wrecked some of the first spinning 
jennies and power looms in England. 

At this time w T e again hear the cry 
of those who would place upon the 
"‘machine age ,? the responsibility for un¬ 
employment and economic instability. 

The mobility of laboi and the flexi¬ 
bility of industry as w T ell as the stabil¬ 
ity of credit, to a\ert recurrence of these 
conditions, is a problem yet to be 
solved. The immediate situation im¬ 
poses a crying need for new industiies 
which wall contribute w T ealth and em¬ 
ployment in a degree comparable to 
that produced by the automobile, the 
radio, and the household refrigerator. 
In the anxiety to identify such a bright 
spot, some economists have pointed to 
the field of air conditioning. Although 
I do not feel that this new industry or 
any other single industry can be called 
upon alone to produce an immediate 
and miraculous recovery, it is my own 
opinion that air conditioning will con¬ 
tribute substantially, in numerous di¬ 
rect and indirect ways, to business im¬ 
provement and to the maintenance of 
the tempo of our advancement. 

Climate has always exerted a domin¬ 
ant influence upon the destinies and ad¬ 


vancement of the races. Ages ago w r e 
learned to heat the air and thus make it 
possible to inhabit, throughout cold 
seasons, sections of the earth wlucli 
otherwise would lia\e been forbidding. 
But temperature is only one phase m 
our new command of the conditions of 
the air which suirounds us. We ha\e 
also learned to clean the air, to free it 
from dust and objectionable foreign 
mattei. We have learned to establish 
and control anv desired condition of 
humidity—which is just as important to 
our comfort and health as the tempera¬ 
ture of the air. In summer, we can by 
de-humidification relieve the muggy op¬ 
pression of humid days; in winter, wre 
can add moisture to the air to alleviate 
that parching, arid condition common 
to the artificially heated, but un-humidi- 
fied home or office. 

ANUFACTURED weather found 
its inception in the demands of 
industry in order that the manufac¬ 
turing of certain weather-sensitive prod¬ 
ucts might be independent of weather, 
seasons, or geographical locations. 

In a South American mine, 7000 feet 
below the surface of the earth, tem¬ 
peratures exceed 120 degrees, Fahren¬ 
heit, and the air is almost saturated 
with moisture. Air conditioning equip- 
ment, placed in the workings, has cor¬ 
rected this condition, brought humane 


comfort to workers, and allowed the 
work to proceed efficient!) to the profit 
of the owneis. 

While textile mills at one time could 
be successful onh in regions having a 
naturally moist climate, great mills are 
operating today in the cotton fields near 
the source of supply because air con¬ 
ditions best suited to each manufac¬ 
turing process are maintained within 
the mills by modern air conditioning 
equipment. 

Air conditioning is applied to a great 
variety of industrial processes and, 
therefore, there is necessary a wide 
diversity in the character and method 
of its application. In some installations 
the primary purpose is to produce a 
humid climate with only a reasonable 
degree of temperature reduction which, 
though of practical advantage, is merely 
incidental. In many other cases, a rigid 
control of temperature with a lowering 
of the relative humidity is required. 

This last-mentioned type of air con¬ 
ditioning has a much larger field as it 
applies to all processes that are affected 
by temperature as well as humidity. 
This is true in the manufacture of con¬ 
fectionery, in modern bakeries, in the 
manufacture of cigars and cigarettes, 
and in lithographing. It is used in the 
automatic packaging and wrapping of 
goods and in the drying of certain 
products at low temperatures, such as 
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photographic films, chewing gum, and 
summer sausage. It is used successfully 
in many processes of the manufacture 
of ceramics from terra cotta to tiles and 
dishes. The Simonds Saw and Tool 
Company, Fitchburg, Massachusetts, 
have applied it as a necessary adjunct 
to their windowless factory where saws 
are to be manufactured under artificial 
light and artificial ventilation, main¬ 
taining ideal conditions regardless of 
external conditions. 

More than 200 industries have already 
found air conditioning an indispensable 
servant, freeing the progressive manu¬ 
facturer from daily weather uncertain¬ 
ties, improving the quality of his 
product, and contributing to the health 
and efficiency of his workers. 

In general, industrial applications of 
air conditioning aie warranted when¬ 
ever the tangible or direct savings will 
pay for the cost of the installation with¬ 
in three years. Frequently economies 
effected by air conditioning installations 
are almost startling. In the case of one 
ceramic manufacturer, it was found 
possible to double his production with¬ 
out increasing his factory floor space 
as he had intended. The cost of a rela¬ 
tively small air conditioning equipment 
was only one fifth of the cost of the 
proposed increase in building. In addi¬ 
tion, the quality of his product was 
improved and the reduction of losses 
in production more than paid for the 
equipment every year. To give another 
example, a large tobacco manufacturer 
saved in one department, by the reduc¬ 


tion of the amount of scrap tobacco, 
enough to pay for the initial cost of the 
equipment six-fold in one year. 

An interesting study has been made 
by the Philadelphia Electric Company 
in one of the factories of the American 
Cigar Company. The object of the 
study was to determine the benefits de¬ 
rived from refrigeration equipment 
added to the existing air conditioning 
system by which the plant was enabled 
to maintain desired conditions of hu¬ 
midity and temperatuie in summer as 
well as in winter. It was found that 
the investment in this addition to the 
installation amounted to 34,000 dollars. 
The gross savings for a single season 
in but one of several departments which 
were seived amounted to 29,546 dollars. 

AS industrial air conditioning instal- 
-cll lations are increasing, the savings 
to industry are increasing in propor¬ 
tion. If we may estimate the present 
value of industrial applications of air 
conditioning in this country at 30,000,- 
000 dollars, then under normal condi¬ 
tions they are probably producing 
economies of at least 15,000,000 dollars 
annually. 

It is axiomatic that if the over-all 
labor requirements were not reduced 
then there would be no purpose in ap¬ 
plying air conditioning to industry or, 
in fact, in applying any other improve¬ 
ment. It must be admitted that air con¬ 
ditioning as applied to certain branches 
of industry does reduce the labor re¬ 
quirement of industry as a whole except 


foi one feature. Lower cost of pioduc- 
tion results in lower pi ices and m- 
ci eases the demand for a product, as in 
the case of layon wheie ail conditioning 
and lefiigeialion aie indispensable for 
low cost production. Thus, increased 
consumption may to some extent offset 
the labor reduction resulting from the 
loweied unit cost. 

There is anothei field of air condi¬ 
tioning which cieates a new demand, a 
new market, and has the possibilities of 
much moie than making up for the 
economies m labor lesulting from the 
application of an conditioning to in¬ 
dustry. I refer to air conditioning for 
human comfort. This is a new and most 
fascinating field, and it is this field 
which, to my mmd, has the greatest 
potentialities for making air condition¬ 
ing a great industry. 

Although the basic principles and 
practice of air conditioning have been 
well known for more than 20 years, it 
is only within the last eight years that 
its vast importance in increasing human 
comfoit and efficiency has begun to 
receive public acceptance. 

As a pioneer in this particular field, 
as well as in the general field of air 
conditioning, I am naturally enthusi¬ 
astic concerning its future prospects. 
Any economic predictions that I may 
make might well be prejudiced, but .1 
find that I have plenty of excellent com¬ 
pany. Others who view the possibilities 
of the industry from the outside often 
outdo me in their enthusiasm concern¬ 
ing future possibilities in this field. 
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me air conditioning system for a theater, showing spray chamber, the fan, and automatically controlled air dampers. A 
passes through a spray of atomized Water which cleans and purifies it, and also cools it in summer or humidifies it in wint. 






















The interesting air distribution system of a theater. Conditioned air passes from the ''weather-making” equipment through 
ducts to the ceilings of auditorium and balcony and is "poured” out. Other ducts return the vitiated air to the apparatus 


Any device which will increase man’s 
comfort and his satisfaction with his 
surroundings tends to increase his effi¬ 
ciency, whether in the factory or in the 
home. Further, if such a product actu¬ 
ally improves the conditions affecting 
his health, and decreases the fatigue 
from his day’s labor, then its economic 
advantage is unquestionable, providing 
it can be produced at a cost commen¬ 
surate with the returns. In other words, 
it must pay its way either through in¬ 
creased productivity or through in¬ 
creased comfort and health. 

What are the returns in aii condi¬ 
tioning? The first installation of air con¬ 
ditioning in a theater in New York City 
in 1924 paid for the entire installation 
the first summer that it was operated. 
It increased the summer attendance 
fully 50 percent and the average yearly 
attendance from 12 to 15 percent while 
the cost of air conditioning varies from 
5 to 10 percent. 

In the department store, air condi¬ 
tioning pays its way. The lower floor 
and basement where nearly one half 
the sales are made are usually condi¬ 
tioned. The cost of owning and operat¬ 
ing an air conditioning system is less 
than one-half of 1 percent of the total 
sales for the year. Since it is the sum¬ 
mer sales that are chiefly increased, it 
requires less than a 2 percent increase 
for a three months period. Judging 
from the results of air conditioning at 


Macy’s, as an illustiation, the increase 
m purchasers, and presumably the in¬ 
crease in sales, duiing this period is 
several times this amount. 

I am confident in predicting that 
within a few years the office building 
that is not air conditioned in summer 
as well as in winter will be wholly ob¬ 
solete. Today air conditioning is being 
applied to entire office buildings at an 
owning and operating cost of from 18 
to 25 cents a square foot of rentable 
area Not all of this inciease in cost, 
howevei, is chargeable to the air con¬ 
ditioning equipment, as a certain ex¬ 
pense for ventilation and additional 
heating would be required in any event. 
It is probably fair to say that the in¬ 
creased cost of owning and operating 
due to air conditioning would be from 
14 to 20 cents a square foot annually. 

I N these days of competitive building, 
an average of 80 percent occupancy 
may be considered quite normal If the 
addition of air conditioning will in¬ 
crease the occupancy 5 to 10 percent it 
will pay for itself without any increase 
in the rental rates. On the other hand, 
when the building is satisfactorily 
rented, the cost of owning and operating 
would be met by an increase of rental 
of from 14 to 20 cents a square foot. 
There are also other advantages to the 
building owner. The cost of cleaning 
and renovating is reduced practically 


one half due to the fact that windows 
can be kept closed, dusL excluded, and 
only clean air used 

The Metropolitan Life Insurance 
Company, after making a thorough 
study of the possibilities, have air con¬ 
ditioned their new 33-story office build¬ 
ing for their employees in New York 
City from top to bottom. Thirteen hun¬ 
dred tons of refrigeration—equivalent 
to that supplied by 1300 tons of ice 
daily—with a demand load of over 
1500 kilowatts for the entire condition¬ 
ing plant are required. 

Indeed, it seems quite possible that 
air conditioning for human comfort will 
realize calculable as well as intangible 
returns that are fully as great as those 
realized in manufacturing. Whether we 
will ever come to windowless offices, 
artificially lighted and completely air 
conditioned, I do not know, but such 
construction on the first 15 floors of 
city buildings would certainly be made 
practicable by air conditioning, and 
very probably desirable. 

The railroads and the Pullman com¬ 
pany are now looking forward to com¬ 
pletely conditioned trains in practically 
all parts of the United States. Within a 
very few years we will scarcely consider 
taking any extended railroad trip in 
summer, either by day or night, unless 
we ride in perfectly cooled and air 
conditioned cars free from dust and 
noise. Railroads look upon air condi- 
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In bakeries, air conditioning has proved of inestimable value. Here is shown at 
left a unit air conditioner in the dough fermentation room of a large bakery 


tioning as a means of increasing the 
sum total of traffic by reducing the 
amount of diversion to other modes of 
travel. In this they are undoubtedly 
correct. As in the case of the theaters, 
when one road starts, the others must 
follow. I have had the personal satis¬ 
faction of designing the first mechani¬ 
cally air conditioned car ever operated 
on a railroad—the diner, ‘"Martha 
Washington’’ on the Baltimore and 
Ohio, and the Baltimoie and Ohio may 
claim the honor of being the first rail¬ 
road to demonstrate the practicability 
of air conditioning in passenger service, 
although they are run a close second 
by the Santa Fe and the Missouri, 
Kansas and Texas, 

T HE latest improvement which in¬ 
creases the practicability of the ap¬ 
plication of air conditioning to railroads 
Is the use of train line steam directly 
for cooling the water used in air con¬ 
ditioning. 

We have reviewed the possibilities 
of air conditioning with respect to the 
user. Let us now examine its economic 
possibilities as an industry from the 
standpoint of the manufacturer. First 
of all, there is the air conditioning cham¬ 
ber itself, using either heat transfer 
surfaces or sprays in which the air is 
either heated or cooled, humidified or 
de-humidified, and cleaned of dust or 
other impurities. In addition, there are 
many parts required from other manu¬ 
facturers; air heaters or radiators, fans, 
pumps, cooling towers, and temperature 
and humidity controls. In addition, 
there usually must be fabricated on the 
job sheet metal ducts, either with or 
without insulation, for the distribution 
of the conditioned air; special registers 
and outlets for the admission of the 
air to the rooms. Most important, is the 
engineering service squired for the 
proper application of air conditioning 
to various requirements and to various 


types of building construction. Thus, it 
gives employment in many factories as 
well as in the field. 

Every growing industry which lias 
been cairied on over a number of years 
has a growing rate of doubling. The 
period for doubling m air conditioning 
has been about every four years. The 
indications are that the future giowth 
for some years may be expected to be 
as rapid as during the past 17 years due 
to the fact that it is leully an infant 
industry. 

On the assumption that the present 
giowth alone may be maintained for 
the next 20 years, we may reasonably 
expect an industry of over 300,000,000 
dollais annually in 1952. 

Translated in terms of employ¬ 
ment from the mine or factory to 
the consumer, it means the employ¬ 
ment of over half a million additional 
people in the manufacture and installa¬ 
tion of equipment, to say nothing of 


additional employment given lo others 
in opeiation, maintenance, and m powei 
production. 

The value of the air conditioning load 
to the power companies is indicated by 
the fact thal the annual power con¬ 
sumption corresponding to the cumula¬ 
tive sales ol equipment would be moie 
than one sixth of the annual sales of 
equipment m the corresponding year, 
although the increase in power con¬ 
sumption for any year is less than 2 
pei cent of the coiresponding equipment 
sales for Lluit year. Such a projected 
advance in ail conditioning would mean 
an increase in power consumption ioi 
the United States neaily equal to the 
total now supplied to the whole New 
Yoik metropolitan district. 

A further advantage to the powei 
companies is that it is also a desirable 
type ol load. The summer electi icily 
demand load is at present about 75 
percent of the winter load, while the 
ail conditioning load is predominately 
a summer load. An addition of one 
thud to the present summer load, if it 
were possible, would probably greatly 
increase the economy of power plant 
opeiation and thus increase profits to 
the power companies as well as reduce 
the rate to the users 

A IR conditioning applied to human 
^ comfort not only contributes to hu¬ 
man welfare but cicates a new and rap¬ 
idly incieasing demand usefully aiding 
and taking up the slack oi unemploy¬ 
ment in technological advance in this 
and other fields. It may be the key to the 
successful exploitation of the wealth of 
the tropics. As an industry, it is yet in 
its infancy, and of its possibilities the 
surface only has been scratched. Upon 
the development of industries such as 
this our future industrial and social 
progress and well-being depend. 



dust. Conditioned air, from the overhead duct, ^conditions” tobacco here 









OUR POINT OF VIEW 


Repercussion 

B IGOTRY is a form of mental dis- 
oider, possibly not from a medical 
standpoint but in human associations. 
The man who persistently rides a hobby 
or blatantly continues an argument 
when he is diametrically opposed to 
preponderant authority on the subject, 
places himself in a class where few will 
be impressed with his mental processes. 

Some time past we made a thorough 
and extended investigation on the use of 
aluminum cooking vessels and found 
that there is no danger attached thereto 
We again repeat and emphasize that 
statement. In this finding, we are 
supported by the American Medical 
Association, Rockefeller Institute, the 
Mellon Institute, the Federal Trade 
Commission, and innumerable physi¬ 
cians and doctors of highest standing. 
W T e thought the matter was settled. Re¬ 
cently, however, by sly propaganda 
from several inconspicuous sources, the 
old cry of danger is lepeated, the basis 
of the aiguments being obtained fiom 
standaid medical tieatises by quoting 
only paits of a leference, leaving out 
the main body of the quotation which 
qualified the sentences used, thus en¬ 
tirely misrepresenting the sense of the 
leference. Such tactics confess the 
weakness of any contention. Distorted 
leasonmg never won any argument. 

Naval Reservists 

T HERE is one angle to the adequate 
navy question about which few con¬ 
cern themselves. This is the imperative 
need for trained officers and seamen 
available for instant service at the out¬ 
break of war. Naval activities of every 
sort would have to be expanded tre¬ 
mendously and, as was pointed out in 
a February editorial, practically all 
active vessels of the Navy are now 
under-manned. To take care of the ex¬ 
pansion and the personnel deficiency, 
at least 10,000 well-trained officers and 
men would be required immediately 
should hostilities begin. 

The Fleet Naval Reserve, which cor- 
lesponds to the National Guard units 
of the Army, has the necessary officers 
and men—in training and efficient. In 
the past, all of these have been kept 
in trim by weekly drill periods totaling 
48 a year, but the Navy Rill for this 
year allows only enough money to pay 
the men for half that number of drills. 
Short-sighted Congressmen seem to con¬ 
sider that the training of these patriotic 


men on whom we should have to depend 
in time of war is less important than 
the saving of a mere 600,000 dollars— 
less than 0.02 percent of the total fed¬ 
eral budget! It is obvious that if their 
drill periods are cut so rigidly, these 
men can not be so efficiently trained 
heretofore. Not only that, hut it will be 
more difficult to sustain their interest 
and keep units intact with only two dull 
periods a month. 

By itself, this slash may not seem so 
vital to the average person, but as a 
part of the whole witless program ol 
a few Congiessmen to destroy every last 
vestige of national security, it is a 
national calamity. An adequate Navy, 
adequate reserves for both the Army 
and the Navy, preparedness to prevent 
war—when will the public see the light 
and, seeing it, reflect a few rays into 
the dark chambers of Congress 1 

Railroads 

A YEAR ago, the lailioads were grant¬ 
ed permission to increase their 
freight lates—for the emergency—on 
condition that the) would pool the addi¬ 
tional revenue to form a loan fund fox 
the weaker companies. At this writing, 
the railioads, in hearings before the 
Interstate Commeice Commission, aie 
aiguing theii case fox a continuation oi 
the “emergency rates” after the sched¬ 
uled date of their expiiation on March 
31. Since these common cairiers, despite 
rigid economies and strenuous efforts 
m every direction, have had a most dif¬ 
ficult time making both ends meet, it 
is to be hoped that the higher xates will 
be allowed to continue. 

Eaily reports, not yet definite, indi¬ 
cate that the net railway operating in¬ 
come for the year 1932 was only 1.21 
percent on their property investment, a 
diop from 1.98 in the preceding year. 
According to R H. Aishton, President 
of the American Railway Association, 
“Net income, after fixed charges, dis¬ 
appeared in the railway industry in 
1932. For the carriers as a whole, the 
aggregate net deficit was close to 200,- 
000,000 dollars.” Even the emergency 
rates have yielded only 60,000,000 dol¬ 
lars instead of the expected 100,000,000 
to 125,000,000 dollars. 

We shall not pile up statistics of rail¬ 
road operation here—they are all bad 
—nor shall we repeat arguments as to 
the importance of our railroads, for this 
has been done time and again in these 
pages. People are already familiar 
with the sufferings of the railroads 


through several very lean years; simi¬ 
larly, they are familial with the fact 
that the railroads are vital to our 
scheme of things No need to repeat 
details. With everyone talking taxes, 
however, it is most interesting to note 
that in 1932, the railroads paid 40 cents 
in taxes out of each dollar of net oper¬ 
ating revenue. ‘’This means,” accoiding 
to Dr. Julius H. Pai melee, “that two 
filths of the tail transpoitation piopei- 
ties of the United States weie operated 
in 1932 foi the benefit of state, fedeial, 
and local governments.” Could an) thing 
be more significant of the railroads’ 
difficulties? 

Book Rea tier s 

F ROM the American Library Associ¬ 
ation comes heartening news. People 
aie reading more than the) evei have 
before; ciiculation of books m many 
libraries has jumped moie than 200 
percent and the numbei of hoi rowers 
has increased conespondingly. Moie- 
over, they ai e reading more educational, 
mfoimative, piovocative books, for fig¬ 
ures show that of the total bonowed, 
books of fiction have declined fiom 16 
percent in 1904 to 11 percent m 1926 
and to 9 peicent in 1933. 

It may be that the depiession has a 
lot to do with the inci eased circulation 
and the mciease in number of bonow- 
ers. Lacking money, perhaps, to buy 
as before, people are turning to libra- 
lies for reading matter. If that is the 
explanation of the increase in bor¬ 
rowers and in books circulated, the 
figures pertaining to these inci eases 
mean very little. They would indicate 
simply a natural lesult of difficult 
times and nothing moie. 

The declining rate of fiction borrow¬ 
ing seems, however, to have greater 
significance. Classics aie still on library 
shelves and new fiction Is being ground 
out m about the same old style and 
volume, so we can’t lay the decline to a 
recent lack of quality. Perhaps, there¬ 
fore, people are becoming more serious- 
minded. Perhaps they are tiled of the 
froth and frivolity, the preachments and 
canned cynicism of so-called popular 
fiction. Perhaps they intend to look into 
the deeper things of life, into the lives 
of great men for the lessons to he learn¬ 
ed thereby, into science that lias made 
of America one of the truly great na¬ 
tions of the earth. Whatever it is, it may 
be consideied a hopeful sign; the trend 
to serious books gives some promise for 
the future of America. 
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A typical Safety Lane with headlight-testing section at the right 


‘Safety Lanes’ for Motor Safety 


I F every motor car in this countiy 
should suddenly develop perfectly 
adjusted and equalized brakes, 
properly tilted and focused headlights, 
wheels in correct alignment, and steel¬ 
ing gear, horn, and windshield wiper 
that function as they should, accident 
statistics would show a startling hut 
pleasant drop. Of course, no motor-car 
driver intentionally causes accidents, 
but he may neglect to keep a careful 
check on the operation of the various 
important parts of his car. Then 
changes take place that are so slow 
that he does not realize the importance 
of them, and suddenly the accident hap¬ 
pens. Was it faulty brakes? “Of course 
not,” he answers. “They worked per¬ 
fectly just a few moments before. Why, 

I haven’t had to have them adj usted for 
the last 10,000 miles.” Did his head¬ 
lights blind the on-coming driver? “Im¬ 
possible. They have been in perfect 
adjustment ever since I bought the car. 
How could the adjustment possibly 
change?” 

Brakes will wear and become un¬ 
equalized; headlights will change their 
adjustment; steering wheel play will 
develop insidiously; wheel alignment 
will change without the knowledge of 
the driver. How then can the motorist 
be induced to keep his equipment in 
proper operating order and thus create 
a condition of safety on the highways? 
Compulsory inspection is one answer, 
but the results are not always satisfac¬ 
tory. Another method Is to provide a 
means whereby the operator may have 
the Important points about his car 
checked accurately and without cost, 
and with a minimum of lost time. 

Such are the thoughts that have 
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prompted the use of “Safely Lanes” in 
many cities and large towns. The wuter 
iecently spent some time watching the 
operation of one of these lanes that 
had been placed in operation by the 
Save-a-Life Campaign of the Plain- 
fields (New Jeisey). The results of the 
first week of operation of this lane were 
astonishing. Out of 1984 cats examined 
for the fast time, only 649 passed! Of 
those rejected, 696 had defective brakes, 
798 had improper light*, 304 had no 
“stop” lights, 130 had defective wheel 
alignment. Add to these the other 
troubles with steering wheel play, wind¬ 
shield wipers, horns, and miirors, and 
there is piesented an impressive pic- 



By A. P. P E C K 

line which might he entitled “Why 
Accidents Happen.” 

Essentially, a Salely Lane consists 
of a collection of equipment for testing, 
accurately and rapidly, the important 
parts of the cai. In the lane mentioned, 
one side of a street in town was set 
apart foi the work, and heie were in¬ 
stalled a headlight tester, a wheel-align¬ 
ment indicator, and a brake-testing 
machine. When a car was to go through 
ihe lane, the driver proceeded to the 
proper point and registexed. Here he 
was given a caid with spaces in which 
attendants were to indicate the results 
of the tests. Then he drove under a 
canopy, and lights were checked. A 
little farthei on, he stopped for an at¬ 
tendant to test horn, windshield wiper, 
and mirror. Then another attendant de¬ 
termined whether there was the proper 
play in the steering wheel. 

F ROM this point, the driver pro¬ 
ceeded to drive onto and over two 
plates set almost flush with the road¬ 
way, by means of which wheel align¬ 
ment was tested and indicated on a 
large dial. Next in order was the brake 
tester. The car had only to be driven 
onto two plates, and the brakes applied. 
Braking force and brake equalization 
immediately are indicated by the rise, 


Above: A headlight-testing 
unit in operation. Right: 
What operator sees in the 
machine. Rectangle at left 
shows pattern made by in¬ 
correctly focused lamp; one 
at right by corrected lamp 
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m four glass tubes, of a colored liquid. 
From the bi ake-testing machine, the 
driver went on to the final stop wheie, 
if his car has passed all of the tests, 
he was awarded a windshield stickei 
that proclaimed the fact. If the car 
failed, the dnver was expected to have 
the trouble remedied and return for 
another test. The entile time required 
was short; the wiiter went through all 
of the tests, and the time from registia- 
tion to the award of the sticker was 
less than ten minutes. 

T HE device used to test the focus of 
headlights consists of a box mounted 
on a frame in such a manner that it may 
be conveniently raised or loweied to 
accommodate various heights of head¬ 
lamps. In the front of the box are two 
pairs of slots, % of an inch wide, which 
admit light to a mirror within the box, 
from which the light is i effected onto 
a ground-glass screen where it is visible 
to the operator. On the screen are in¬ 
dex marks the same distance apait 
vertically as the slots in the front of 
the box. If the rays fiom the headlights 
are parallel and therefore m focus, the 
lays visible to the opeiatoi will coincide 
with the index marks on the ground 
glass. If not, they will be diffused on 
eithei side of the index marks. 

Proper wheel alignment is a leal 
safety factor because, if the wheels are 
out of line, difficult steering will re¬ 
sult and tiies will wear rapidly and 
unevenly. The inci eased dangei from 
blowouts due to this latter cause is 
alone sufficient reason foi a check of 
wheel alignment. The device that tests 
this factor determines the angle of the 
contact between the tire tread and the 
road surface. It consists of two flat 



Above ; A brake-test¬ 
ing machine that reg¬ 
isters the braking abil¬ 
ity of each wheel sepa¬ 
rately. Left: A close- 
up of the four tubes 
m which liquid rises 
to indicate, for each 
wheel, braking force 


horizontal plates mounted on roller 
bearings so that they aie fiee to move 
sidewise to a limited extent. The plates 
are constiamed to move apait or toward 
each other in unison by a linkage that 
also transmits the motion to a large 
dial placed on a pedestal beside the 
plates. If the wheels of a car under 
test are out of alignment, and therefoie 
have a ceitain amount of sideslip when 
the cai is in motion, the plates will 



companson between the individual 
biakes and between the front and rear 
wheels, taking into account the effect of 
the weight tiansfer from the rear to the 
fiont which is caused by the shift of 
the center of gravity of the car when 
a stop is made. 

The foui plates of the scales are 
mounted on roller bearings which leave 
them free to move endwise, the move¬ 
ment being resisted by calibrated coil 
spnngs. Thus the amount of movement 
of the plates is propoitional to the 
foice acting endwise upon them. This 
movement is tiansmitted through a 
mechanical linkage to pistons which are 
located in the pedestal that supports 
the indicating tubes 

T HE movement of the pistons, each 
controlled by an independently act¬ 
ing plate, foices a colored liquid 
tinougli valves and up into the glass 
tubes which are calibrated in pounds. 



Below: A car rolls 
upon the wheel- 
alignment indica¬ 
tor. At left: Side¬ 
slip in feet per mile 
is registered on dial 


move as the car lolls upon them, and 
the exact amount of sideslip in feet per 
mile will be indicated on the dial. 

The hi ake-testing machine consists 
essentially of four hoiizontal scales so 
ananged as to measure simultaneously 
the braking ability of each of the foui 
wheels of a car. It also gives a direct 



Thus each wheel, as it is braked, in¬ 
dicates the force applied to it, and a 
direct compaiison is immediately avail¬ 
able. The liquid sta} s in the tubes until 
the cai drives off, when a mechanism is 
tripped which releases it. All of these 
devices, used in the Plainfield and 
many othei Safety Lanes, are made by 
the Weaver Manufacturing Company 
of Spiingfield, Illinois. 

Such campaigns foi safety, conducted 
by communities, instil a spirit of co¬ 
operation in motoiists, and serve to 
bring attention to the fact that the mo¬ 
tor car is a fallible machine, and must 
be accorded proper care if its operation 
is to be as safe as possible. Many com¬ 
munities and laige garages have in¬ 
stalled Safety Lanes as peimanent fix¬ 
tures, readily accessible to the public 
at all times, and without cost to drivers. 

It has been found that motorists 
are quick to sense the economic value 
of such a service. Troubles that are 
located before they become acute may 
be remedied at small cost; if not found, 
large repair bills—and dangerous ac¬ 
cidents—may result. 







Machines That Think 


HPHE article published below de- 
scribes a purely mechanical de¬ 
vice which can think and learn; like¬ 
wise its startling performance. The 
construction of this thinking ma¬ 
chine is one of several recent at¬ 
tempts made by some of the psy¬ 
chologists to test their suspicion that, 
when science has finally learned what 
thought is—if it ever does—it will 
turn out to be some purely mechan¬ 
ical process, nothing more. Perhaps 
the majority of scientists incline at 
present toward this suspicion. It must 
at once be said in warning, however, 
that no single "thinking machine” 
experiment, and no series of such ex¬ 
periments, has yet proved what 
thought is. Any such claim or infer¬ 
ence would be premature and out of 
place at the present time. 

The idea that thought is purely a 
mechanical process is only a hypo¬ 
thesis . Experiments with thinking 
machines are justified because in 
science it is always worth while to ex¬ 
plore fully the possibilities of any¬ 
thing which seems at all suggestive. 
Those of our readers who do not 
care about philosophical problems 
such as the nature of thought will 
find that the performance of a think¬ 
ing machine like the one described 
at least provides good entertainment. 

The question—what is thought?— 
is really a part of a still larger phil¬ 
osophical question which occupies 
the minds of many scientists today— 
what is life itself? Is it too something 
purely mechanical? Are we and the 
other animals on the earth simply 


machines—elaborate and very com¬ 
plex it is true, but machines none the 
less? The behavioristic psychology, 
which the author mentions, falls in 
with that interpretation. We believe 
we choose our conduct, that is, that 
we have free will, but behaviorism 
asserts that our immediate environ¬ 
ment "chooses” it for us. Whatever 
we do, no matter how trifling, is the 
resultant of a whole complex of 
stimuli received by us from without. 
Thus our conduct is determined 
("determinism”). 

Science is divided roughly into 
two camps, the mechanists and the 
vitalists. The vitalists, who are in the 
minority, believe that life is not 
merely mechanical but is something 
over and above the mechanical pro¬ 
cesses which we see. This is allied to 
the familiar belief in a soul or a 
spirit, and is a kind of scientific mys¬ 
ticism. The mechanists, two parties 
of whom, the bio-physicists and the 
bio-chemists, are tunneling into the 
mountain of our ignorance from op¬ 
posite sides, with remarkable success 
thus far, maintain that beliefs like 
this rest merely on gaps in our pres¬ 
ent knowledge and that the two tun¬ 
nels eventually will meet, revealing 
fully what life is and, with it, prob¬ 
ably what thought is. They believe 
that life and thought will prove to be 
ordinary phenomena governed by the 
laws of physics and chemistry, like 
other common phenomena. 

Neither side can prove its case at 
present and so the reader must pa¬ 
tiently wait .—The Editor . 


By THOMAS ROSS 


T HE fundamental ideas of the be¬ 
havioristic and gestalt psychologies 
justify attempts to construct and 
develop machines of a new type—ma¬ 
chines that can think. Such machines 
are entirely different from the inte- 
graphs, tide calculators, and the like, 
to which the term “thinking machine” 
is sometimes applied, for, unlike the 
latter, they are not designed to per¬ 
form with mathematical regularity but 
can “learn” to vary their actions under 
certain conditions. 

Several mechanisms have been de¬ 
signed i^d built to illustrate the “con¬ 
ditioned reflex ” regarded by behavior- 
ists as the basic element of mental 
activity. These mechanisms exhibit in 
simplified form the type of activity 
studied by the Russian psychologist and 

, " ' ' , - ' /' • 1,1 


physiologist, Pavlov, in his well-known 
experiments with dogs. This experi¬ 
menter observed that, while the taste 
of food normally caused the mouths 
of the dogs to water, most sounds and 
sights would not evoke this response; 
yet that, when one of these “neutral 
stimuli” was presented before or at the 
same time that the dogs were allowed 
to taste the food, the response came to 
be called forth by it just as by the 
actual taste. The salivary responses of 
the dogs had become conditioned to the 
neutral stimulus. In like manner, stimuli 
that are originally neutral in the ma¬ 
chines are able to acquire power to 
produce the responses of the originally 
“dominant” stimuli. 

An electrical device which parallels 
the effect of the conditioned reflex 


within limits is illusliatcd in Figute 1 
When the switch, Si) (lepiesentmg a 
sense organ sensitive to a dominant 
stimulus), is closed, the metal arm (re¬ 
sponse lever) A, is moved by the elec- 
tio-magnet in the ciicuit with the 
switch. At the same time, the magnet, 
Mi, is also energized, but produces no 
observable effect. Closing the other 
switch, Sx, only raises the iron ball to 
the top of the chambei in the “memory 
cell” befoie conditioning has taken 
place, as only the magnet M a is ener¬ 
gized by closing the switch at tins time 
However, if both switches aie closed 
simultaneously, the response at the 
level A is evoked and the iron hall m 
the memory cell is also first raised past 
the obstiucting shoulder by TVL and 
then drawn over on to the contact points 
by Mi. Conditioning occms when this 
change takes place in the memory cell, 
for afterward closing Sx causes cuirent 
to pass through the iron hall and then 
thiough the separate coil aiound the 
core of the magnet which originally 
operated the response lever, A, thus 
producing the same effect as was orig¬ 
inally produced by closing St). 

O F the mechanisms somewhat similar 
to this which have so far been 
constructed, some have been equipped 
with more than one part corresponding 
to Sx and, of course, such machines 
could be made with more than one re¬ 
ceptor for dominant stimuli and any 
desired number of responses. (A device 
of the type which has more than one 
neutral stimulus receptor and which, 
though very simple, exhibits reactions 
which parallel a wide variety of psy¬ 
chological phenomena has been de¬ 
signed and constructed by Robert C. 
Krueger and Professor Clark L. Hull 
of Yale University.) 

Since it is possible to parallel the 
conditioned leflex as it is observed in 
the laboratory, the idea suggests itself 
that machines embodying this prin¬ 
ciple can be made to move about 
and learn from stimuli encountered 
during their movement, just as ani¬ 
mals do. For example, it should he 
possible to make a machine capable 
of learning its way through a simple 
maze. A machine of this sort, together 
with the type of maze it is designed 
to be used with, is shown in the photo¬ 
graph, Figure 2. 

Figures 4 and 5 show the mechanical 
features of a machine of the same type, 
without connecting wires, and Figure 6 
shows all of the electric circuits. In 
these diagrams, all parts having similar 
functions are marked with the same 
letter, while numerical subscripts are 
used to designate individual parts. Each 
lettered part has a vital function which 
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An electrical memory cell that demonstrates, with¬ 
in its limits, the basic element of mental activity 


will be made cleai in the following 
explanation: 

The inset in the lower right hand 
corner of Figure 4 shows a typical 
memory cell of the sort used in the 
maze learnei. (Subscripts such as Ai, 
Hj and so on, aie omitted, as this is a 
generalized description equally true for 
all four of the memory cells used in the 
machine.) Parts A, B, and C are the 
three points of a single-pole double¬ 
throw switch. The movable pole, B, is 
made of spring brass under a slight 
tension so as to bear upwaid against the 
downwaid protiuding tip of the wire 
rest, and bears on its free end a piece 
of soft iron. As will be seen from 
the drawing, a notch in a pivoted 
beam can be placed over the 
wire of the movable pole in such 
a manner that this pole is held 
rigidly away from both A and C. 


A or C by the action of 
the magnets H seen in 
the plan view of the 
base. 

Once contact has been 
established between 
either A or C and B, this 
contact remains unbrok¬ 
en until it is manually 
disturbed in resetting 
the machine. The forma¬ 
tion of such contact by 
successive energization 
of D and H is the pro¬ 
cess which, in this ma¬ 
chine, is equivalent to conditioning 
Obviously, such a memory cell could 
be operated by hand switches like those 
used in connection with the cell in 
Figure 1, but its potentialities are not 
limited to this. By embod)ing four such 
cells m a mechanism which possesses 
a limited degree of freedom of move¬ 
ment and which is provided with the 
necessarv sources of energy under the 
control of these cells, it is possible to 
demonstrate that the resulting mechan¬ 
ism is capable, m a restricted sense, of 
exhibiting spontaneous!) intelligent be¬ 
havior. 

The moving member of the machine 


tip, when placed as shown in Figure 3, 
thiough the slots of a cut-out maze. 
(Sliding contacts, indicated by the 
paits marked E and G, seive to cany 
electricity between paits which move 
lelative to one another ) 

Hencefoiwaid the explanation can 
be followed to best advantage by re- 



to 


WHEN the machine is op- 
W erated, theie comes a time 
(different for each cell) when 
the electromagnet D is energized 
act upon an iron disk on the pivoted 
beam, with the result that the notched 
end of the beam is raised so as to free 
the arm B. At the same time, the cir¬ 
cuit which Includes D, the pivoted beam 
(the beam is of brass), and the coppei 
jaws X, is broken at X. The freeing of 
the switch arm B is the ""sensitization” 
of the cell, for, after this operation, B 
is ready to be drawn aside to either 



Paths of the sensory tip of a ''thinking machine” 


is an arm, like the boom of a derrick, 
which car lies at its tip the sensoi } 
switches of the apparatus. Up and down 
movement is provided for by a pivot m 
the center of a vertical disk, while hori¬ 
zontal swinging is allowed by a pivot 
on the axis of a vertical cylinder which 
beais the disk carrying the aim, as 
shown in Figure 5. The movements 
made possible by these two pivots en¬ 
able the machine to move its sensory 


Figure 2: An experimental model 
of a machine that 'Thinks.” The 
four-slot upright maze is at right 

ferring to Figure 6 when circuits aie 
designated and to Figuies 4 and 5 when 
mechanical features or single units are 
named, for wiies have been omitted 
from Figures 4 and 5 foi the sake of 
clarity and spatial relationships have 
been disregarded in order to represent 
the circuits of Figure 6 with the 
maximum of simplicity. For in¬ 
stance, the switch arms B and 
the magnets H aie shown widely 
separated in Figure 6 and repre¬ 
sented in then tiue relationship 
m Figuie 4. 

The sequence of operations 
for the machine as a whole fol¬ 
lows: The machine is set up with 
its sensory tip at the point indicated by 
the arrow in Figuie 3. The battery Q a 
is then connected, with polarities as in¬ 
dicated, but nothing then happens be¬ 
cause the sliding contact E a is so formed 
that no current can flow while the 
sensory tip is to the extreme left. 

Next, Q t is connected, causing cur¬ 
rent to flow through the circuit Q t , KG, 
Nj, O. Immediately the action of the 
solenoid KG upon the iron armature con- 




Details of the various parts of the "memory cells” and actuating mechanisms 
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nected to the vertical disk, on which the 
“boom” with the sensory tip is mounted, 
causes the sensory tip to be moved to 
the right 

When this motion has begun, E 0 
moves into a position to carry current 
which passes through the circuit Q 2 , E e , 
Gi, F x , E 1? D a , X. Thereupon, 
sensitization of the cell, in¬ 
cluding the part Bi, takes 
place as explained in the 
paragraph devoted to that 
function. 

At this time, it is to be 
noted, the first connection 
X is broken, and, for the 
time being no more current 
can flow from Q 3 . The mo¬ 
tion of the sensory tip to 
the right, however, contin¬ 
ues until the switch tongue 
J strikes the end of the 
lowest passage of the maze. 

The sloping end of the 
passage causes J to make 
contact with I 2 and current 
flows through the circuit Q 2 , 

E„, Gi, J, I 2 , G3, Et, Hi, Ki. 

The energization of the conditioner 
magnet H t (this magnet is in reality 
two magnets connected in series, as 
shown by Figure 4) causes B 3 and A x 
to be thrown permanently into the cir¬ 
cuit just designated, in such a manner 
as to shunt out the parts I, J, and H 
for that position which the tip of the 
sensory arm now occupies and for all 
other positions in which the switch- 
point Fa is connected to Gi by the brush 
(which is common to the sliding con¬ 
tact and the line of switch points). 

T HUS, the machine is conditioned 
to withdrawal from the lowest pas¬ 
sage of the maze. The flow of current 
through K* not only causes withdrawal 
from the passage, by acting upon the 
armature on the disk, but also throws 
the switch 0 from its contact at N 2 to 
a new contact at N T . Thus it not only 
prevents K 2 from acting against K x but 
also establishes the new circuit Q lf 0, 
Ni t R, E 9 , G 5 , M, L, G 4 , E 8 , Ka. 

The electromagnet R thereupon re¬ 
leases a clockwork mechanism, which, 
through suitable mechanical coupling, 
acts to raise the arm bearing the sensory 
tip. The circuit just named is regenera¬ 
tive m such a way that, once estab¬ 
lished, it will persist even after Q 3 is 
isolated from its own circuit by E e . 
Therefore, the arm continues to be 
raised until M is caught on one of the 
pegs protruding from the left hand side 
of the vertical passage of the maze. 
This breaks the circuit at L and M, 
causing R to lose its energy and bring¬ 
ing the arm to a stop in its upward 
progress. Simultaneously, K x releases 0 
from Ni allowing it to resume contact 
with N a . 

Now everything is as it was, except 


that the first memory cell has been 
conditioned to withdrawal and the ma¬ 
chine is ready to “explore” a new pas¬ 
sageway with its sensory tip. In the new 
position the switch-point F 2 is ready to 
carry current from Q 2 through the sec¬ 
ond memory cell, and conditioning 


takes place with a cycle of operations 
similar to that just described, but in¬ 
volving only the heretofore unused 
memory cell. Finally the machine comes 
to a stop with its sensory tip bearing 
against the upward slope of the last 
passage. Here conditioning takes place 
which causes it to remain, for in this 
case Ho is brought into play, as may 
be seen from the wiring diagram. Now 
the path traced by the sensory tip looks 
like the line shown in the first diagram 
of Figure 3, We may take the fact that 
the machine stops with its tip in this 
position to indicate that the machine 
“likes” to have the tongue J deflected 
upward and “dislikes” to have it de¬ 
flected downward or left in neutral 

When the machine is next placed 
with its sensory tip in the starting posi¬ 
tion, it will move so as to trace a path 
like that shown in the second diagram 
of Figure 3. Mechanically, the reason 
for this is that the conditioning of the 
memory cells furnishes a path through 
which current can flow to the solenoids 
K from Q 2 whenever E 0 will allow cur¬ 
rent to flow. As the points F allow only 
one memory cell to be connected at a 
time, the entry or withdrawal response 
must be appropriate to the passage 
to which the sensory tip is opposed. 

A behaviorist observing the way in 
which the machine would react on first 
and second explorations of the maze 
might say that the beginnings of the 
entry movements on the second trial 
served to recall, through kinaesthetic 
stimuli, the experience of exploring 
each passage in question on the first 
trial. In this sense the points F become 
terminals of kinaesthetic, or muscle- 
sense receptors. 

Further refinement of the mechanism 


would make possible a machine which 
would drop out all excursions into blind 
alleys, as shown m the third diagram 
of Figure 3 but the significance of such 
refinements was not considered sufficient 
to justily the difficulty of construction 
which would have been added to the 
most recently constructed 
model. 

Inasmuch as it is possi¬ 
ble to design a machine to 
learn its way thiough a 
maze, using only such a 
simple appioximation ol 
the conditioned reflex as is 
used here, it appears pos¬ 
sible that machines exhibit¬ 
ing behavior that may truly 
be described as intelligent 
may be realized when the 
manifestations of condition¬ 
ing are more closely dupli¬ 
cated. Theiefore the author 
of this article is bending his 
efforts toward the invention 
of a small and efficient 
memory cell to be used 
in mechanisms foi testing 
the following conception of thought: 

Thought is minimized action. A 
series of events in the environment 
of an intelligent creature causes the 
creatuie to make a series of adjustive 
movements. At the same time, various 
events of the series become conditioned 
as stimuli for succeeding movements of 
the creature. Each response may be¬ 
come conditioned to any of several 
preceding stimuli, and also to the si¬ 
multaneous stimuli produced by the 
creature’s own movements. For these 
and similar reasons, there is crowding 
of responses when the series of events 
in the environment is re-initiated. This 
means that some responses will be vir¬ 
tually eliminated, others decreased, and 
still others (particularly the terminal 
ones) retained practically unweakened. 
Therefoie, less time is required for the 
creatuie to recall the appioximate re¬ 
sponse to the terminal event of a series 
than is required for the teiminal event 
to occur after the initial event. 

The awakening of a retained sens- 
01 y impression when its response is 
made is memory in the common sense 
of the word. Thought, then, appears as 
a means of “trying” different actions 
and anticipating their results through a 
process of automatic recall. 

The problem of thought being thus 
analyzable—and elementary learning 
machines have been successful—it ap¬ 
pears that, as Professor Hull remarks, 
“at a not very remote date the concept 
of a ‘psychic machine’ may become by 
no means a paradox.” 

Do you believe in birth control? In 
an early number this question will 
be discussed—without gloves .—Ed. 







Grimsel Lake and the two dams which create it; a hospice on the peak between the dams; and a motor road 


Melting Glaciers Supply Electricity 


I N Switzerland, another important 
step in the electrification of the 
country has been accomplished by 
the construction o£ a large seasonal 
storage plant: the Oberhasli Hydro¬ 
electric Development above Meiringen 
in the Bernese Oberland. Construction 
work on the first step of this huge 
project was completed recently, and 
the Handeck generating station placed 
in regular operation on October 1, 1932. 

The development utilizes rain water 
as well as melting snow and ice water 
of a total area of 43 square miles, 
mostly from glaciers. Since the natural 
flow of water from this area is such 
that about 95 percent of the total an¬ 
nual flow takes place during the six 
summer months, it was essential to pro¬ 
vide huge storage basins to collect the 
water during the summer for carrying 
the high peak of power demand during 
the winter. It was therefore decided to 
create two large artificial reservoirs, 
Grimsel Lake (Grimselsee) and Gel- 
mer Lake (Gelmersee), of a capacity 
of 3500 million and 450 million cubic 
feet respectively. The two lakes are 
interconnected by means of a tunnel, 
thus forming, in effect, one huge stor¬ 
age basin. 

Grimsel Lake has a surface of 27 
million square feet and a total length 


of approximately 3% miles. It is 
formed by two dams, the Seeuferegg 
Dam and the Spitallamm Dam. The 
Spitallamm Dam is the outstanding fea¬ 
ture of the entire development, due 
to its size. The dimensions of this dam, 
at present the largest in Europe, are: 
height above bottom of foundation, 375 
feet, height above sea level, 6300 feet; 
length, 850 feet; amount of concrete, 
12,000,000 cubic feet. 

T HE water of Grimsel Lake passes 
through the horizontal tunnel to 
Gelmer Lake and from there through 
a pressure line to the Handeck generat¬ 
ing station. This pressure line consists 
of steel tubes having a diameter of ap¬ 
proximately eight feet, in a tunnel 3700 
feet long, which covers a difference in 
altitude of 1750 feet at a maximum 
inclination of 72 percent. 

The Handeck generating station is 
equipped with four vertical units, each 
a Pelton type turbine of 30,000 horse¬ 
power and a generator of 28,000-kva 
capacity operating at a speed of 500 
revolutions per minute and delivering 
power at 11,000 volts. 

Because of the large number of 
avalanches coming down in the neigh¬ 
borhood of the generating station reg¬ 
ularly every winter, it was not consid¬ 


ered safe to use high-tension overhead 
lines. It was finally decided, therefore, 
that a reliable supply could only be ob¬ 
tained by means of underground cables. 
Thus a special cable tunnel 3.1 miles 
long has been built, connecting the gen¬ 
erating station with the village of Gut- 
tannen. The power is stepped up at the 
generating station from 11,000 volts to 
50,000 volts. It is transmitted over four 
50,000-volt tunnel cable circuits to 
Guttannen and from there over four 
50,000-volt overhead lines to the Innert- 
kirchen transformer station. The cable 
tunnel has been built large enough to 
permit the passage of a small electric 
car which is the only means of commun¬ 
ication between the generating station 
and the villages in the lower part of 
the valley during the winter season. 

At the Innertkirchen transformer sta¬ 
tion the power is stepped up to 150,000 
volts and transmitted to the consumers 
in the central part of Switzerland. 

Later, it is planned to conduct the 
water from the turbine outlets of the 
Handeck station to another generating 
station which will be built near In¬ 
nertkirchen. This will increase the an¬ 
nual production of the development 
from the present 230 million kilowatt- 
hours to approximately 540 million kilo¬ 
watt-hours. 
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The exterior of the barns and milking parlor where an effort is being made to attain ideal milk 


The Most Perfect Milk Possible 


By O. ERF 

Professor in Charge of Official Testing of Dairy Cattle, 
The Ohio State Umveisity, Columbus 


VERYONE knows the value of 
good milk. Milk is a result of 
Nature’s reproductive process. But, 
to commercialize the only complete 
food in its natural form for the young 
presents many difficult problems. 

To overcome some of the complex 
difficulties Wm. R. Kenan, Jr., has 
built a plant in which the milk is taken 
from the cow directly into the bottle, 
thereby retaining a very large percen¬ 
tage of the nutritional factors, which 
are largely lost with present practices. 

The milk is drawn directly into 
nitrogen gas-filled jars which are par¬ 
tially vacuumized, and delivered into 
milk bottles which are also partially 
vacuumized, and then is immediately 
capped. Next, cooling takes place with 
heavy air blasts by specially con¬ 
structed refrigerating equipment. The 
prime obj’ect is to preserve the udder 
gases and to prevent oxidation of some 
of the nutritives by air. 

The milk must be produced from 
healthy animals which have been tested 
by an approved veterinarian for such 
infections as tuberculosis, undulant 
fever, mastitis, and so on. Every sani¬ 
tary precaution within the range of 
economical production has been taken 
to produce the most perfect milk pos¬ 
sible. , { v ‘ - 1 , ( ' 

The inception of this work was 
brought about by a group of pediatri¬ 
cians who had encountered some nutri¬ 


tional difficulties from the milk they 
were using. This milk was of average 
quality, produced under reasonably 
sanitary conditions, and pasteurized. 

These difficulties led to a long series 
of feed investigational problems in 
which it was discovered that the 
mineral and vitamin content of the 
cows’ feed had been more or less 
ignored in the past. The results indi¬ 
cated that high-producing cows fed on 
ordinary feed made milk with a low 
nutritional value. Hays and grains 
properly grown on good soil proved to 
be valued factors for increasing nutri¬ 
tion in milk. Pioteins, carbohydrates, 
and fats in relation to crude fiber and 
watei had been the principal factors 
taken into consideration in feeding 
cows. Now, however, hays are selected 
which have been fertilized with the 
necessary mineral constituents and a 
feed is produced not only rich in pro¬ 
teins, carbohydrates, and fats but also 
well supplied with minerals and vita¬ 
mins. 

T HIS part of the ration can easily 
be supplied in the best possible 
form to cows on selected fertilized pas¬ 
tures which are frequently mowed to 
maintain a high vitamin content. We 
have found that the short average com¬ 
mon variety of pasture grasses contain 
more vitamins and minerals ordinarily 
than these same grasses grown tall and 


matured. However, during the giealei 
portion of the year, especially the win¬ 
ter months, it was not possible to sup¬ 
ply this nutrition 

It was then discoveied that many 
vitamins, particularly vitamin A, and 
other nutrients, could he laigely pie- 
served by dehydrating such grasses; 
and that the sprouting of grains in¬ 
creases the vitamin content of the feed 
and also inci eases and furnishes addi¬ 
tional enzymes for digestion. Then, by 
subjecting the cow to ultra-violet rays, 
so that the udder, eye and nose, as well 
as the inner part of the ear, could ab¬ 
sorb the direct and reflected light, there 
was an essential increase in vitamin D, 
the bone-forming part of milk. 

However, after all of these valuable 
additions to the milk had been pro¬ 
vided, it still was found that calves 
nursing on the cows presented examples 
of more complete nutrition than calves 
fed from the bucket. This held true 
even though the cows received the same 
feed and, as nearly as could he deter¬ 
mined, produced similar milk. It in¬ 
dicated clearly that nutritional factors 
were lost after milking which could 
possibly he retained. 

Consequently a series of tests was 
instituted to determine the factor that 
made the difference. At first it was 
thought that the bacterial content of the 
milk might have some influence; then 
the gulping of the calf was considered. 
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None of these and many other minor 
factors as far as could be determined 
were of value. 

E found accidentally, by milking 
through a special machine which 
excluded the air, that the difference in 
nutrition was then noticeable. When this 
milk with its retained heat was fed 
immediately there was practically no 
difference. This led us to determine the 
amount of gas coming from the cow’s 
udder. Under average conditions this 
ranged from 6 to 9 percent. Upon 
chemical analysis this gas proved to be 
complex in character, consisting mainly 
of carbon dioxide and volatile oils 
which apparently were partly synthe¬ 
sized butter fats The carbon dioxide 
was found to hold vitamin C in appar¬ 
ent combination with milk; it also acts 
as an acid buffer to the alkaline salts, 
which helps casein digestion in chil¬ 
dren. The gas held the calcium, which 
is beneficial in a semi-liquid form. Dr. 
Evelyn Sprawson’s dental report to the 
Royal Society of Medicine, March 
1932, Yol XXV, clearly indicates the 
value of calcium in a natural organic 
form for children. This kind of milk fed 
during the first four years of life seems 
to be a preventive for dental caries 
which occur later. It is common knowl¬ 
edge that, often during pregnancy and 
nursing, a mother’s teeth become de¬ 
fective. This is onl;y an outward indica¬ 
tion of what happens to her whole bony 
structure, due to the fact that her diet 
has not provided her with the vitamins 
and minerals sufficient to maintain her 
own system and furnish the rapidly de¬ 
veloping child. 

To piove the practicability of our 


discoveries it became necessary to build 
machines which would hold these gases 
more or less in suspension in the milk. 

These machines, as well as other 
equipment necessary to accomplish the 
nutritional results, were finally estab¬ 
lished in a so-called Dairy Inn. Easy 
and effective methods for cleaning and 
sterilizing the machines were used 

The cows are kept in an adjoining 
building where they are fed the high 
vitamin and mineral feeds and where 
they are housed mostly in individual 
box stalls -which are deeply bedded with 
dry straw. The stalls are well ventilated 
and the litter is removed daily. In such 
a well-housed, pure bred herd—where 
cows from other herds are rarely in¬ 
troduced—the chances for infection are 
small. This is especially true because 
the teats ai e treated before milking with 
a newly developed spray which consists 
of very dilute collodin with antiseptic 
properties that does not injure the teat, 
and protects the end from infections, 
but specifically prevents outside infec¬ 
tion from being introduced into the 
milk. The cows, after being cleaned, 
walk up the ramp into the milking stalls 
opposite the observation room. The 
walks in the ramp are made of wire 
grating. This permits sluicing the waste 
matter with waste water from the ice 
machine into a septic tank. Fiom there 
it flows through tile under the pasture 
for irrigation and fertilization. 

The ultra-violet ray lamps along the 
walk ray the cows, which are detained 
for a short interval in front of the 
lamps. The gates on the milker stalls 
are operated with compiessed air by 
the milker from the milking room. The 
gates are ai ranged so that the cows can 



Milk from the milking machines is 
delivered to vacuumized receivers 


enter only empty stalls. The gates force 
the cow r m so that the udder is in front 
of the milker opening. The teats having 
been sprayed, the teat cups are at¬ 
tached, the milker is vacuumized to 15 
inches and, with the action of the elec¬ 
tric pulsator, milking begins. The milk 
flows into a Pyiex receiver which was 
filled with nitrogen gas to displace the 
ail not removed by vacuum. After the 
cow is milked the teat cups aie removed 
and placed in the sterilizer. Here they 
aie cleaned and made sterile while the 
cows m the milking stalls are changed. 

T HE milk in the receiver is released 
with nitrogen gas and flows to the 
bottler receivers, where the milk from 
the herds is mixed and bottled by a 
vacuum bottler. The quart bottles are 
previously cleaned, chlorinated, placed 
in a hot-air sterilizer at a temperature 
of 230 degrees, Fahrenheit, for several 
hours, after which they are subjected to 
sterilizing light before they are filled. 
The bottles are at a temperature of 95 
degrees. Fahrenheit, as they come from 
the bottler. They are now placed in 
crates and immediately cooled to 42 
degrees, Fahrenheit. This cooling is 
done by a fan and a refrigerating coil 
so constructed with ducts that air 
passes around the bottles at a high 
velocity. The temperature of the milk 
is thermostatically controlled, so it can 
not freeze. On cooling, the milk gases 
are held in suspension in the milk; it 
can be poured from the milk bottle 
without losing much of the gas and 
into drinking glasses or nursing bottles 
which should be stopped with the 
nipple before warming. 

While we do not contend that we can 
save all of the nutrients in the milk 
we are, however, approaching nearer to 
the ideal milk supply, especially for 
children. 



Air gates which regulate the incoming and outgoing of the cows. Each gate is 
operated by means of compressed air and a piston which is seen at the top 





























Building Model Stars 

With a Glimpse at a Laborious Indoor Sport of the Mathematician - Astronomer 

T HE love of making models is By HENRY NORRIS RUSSELL, Ph. D. 

a «nrmil bnmnri trnit Snmo- Chairman of the Department of Astronomy and Director of the Observatory at Princeton University 
a normal numan trait, oome Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington 

times the motive is purely 


one of representation, as when a 
sailor with infinite pains builds up his 
mimic ship inside a glass bottle. Again 
there is a seiious piactical puipose, like 
that of the model ship’s hull made ex¬ 
actly to scale, foi testing in an experi¬ 
mental tank, or the miniature airplane 
for testing m a wind tunnel. Both of 
these types of model have their place in 
astronomy, the one for teaching, the 
other for investigation; but in both 
cases there are special difficulties to be 
overcome. 

With the first or museum type ol 
model the great trouble comes from the 
enormous range of astronomical dis¬ 
tances. Theii meie magnitude makes no 
trouble except to label the scale of 
miles or light-years properly. But it is 
quite impiacticable to make an honest 
scale model of the solar system. The 
orbits are bad enough if we put Mer¬ 
cury an inch fiom the sun; Pluto at 
its farthest then has to be more than 
ten feet away. But, on the same scale, 
the sun would be represented by a tiny 
pellet only 1/40 of an inch in diameter, 
Jupiter by a dust speck 1/400 of an inch 
across, and the earth by a nncioscopic 
particle less than 1/4000 of an inch 
broad. The traditional orrenes which 
purport to represent the positions and 
motions of the planets are grotesquely, 
nay absurdly, out of proportion, show¬ 
ing the planets thousands of times too 
big, so that it may be gravely doubted 
whether they convey more of truth or 
of error to the uninformed spectator. 

T HE satellite systems of the planets 
suffer from the same difficulty, 
though the scale models of the earth 
and moon and of Jupiter and his four 
large satellites are practicable, and 
would be very instructive. However, the 
writer cannot remember ever having 
seen either one on exhibition. 

Something might be done for the 
stars, A model in three dimensions, 
showing on a proper scale (say, a few 
inches to a light-year) the true position 
of the stars nearest the sun would be in¬ 
teresting, particularly if it were set up 
in a loom with the stars rep¬ 

resented by tiny lights, being in space 
in their proper positions and adjusted 
so as to be of the true relative bright¬ 
ness and color. 

Variable stars, too, offer opportu- 
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nitres—pei haps the best of any. There 
is no leason at all why eclipsing varia¬ 
bles should not be illustrated by tiue 
scale models correct in shape, size, rela¬ 
tive brightness and color, in which two 
opal glass spheres illuminated fiom 
within i evolved at appropriate distances 
fiom the common center of their orbits 
and could be seen to eclipse one an¬ 
other. 

T HE Cepheid variables, with their 
legular pulsation, are within the 
power ot the model maker. A spherical 
rubber balloon illuminated by a light at 
the center, and of such textuie that, 
seen fiom a distance, it would look like 
a self-luminous sphere, might be peri¬ 
odically inflated and deflated while the 
current through the cential lamp was 
varied. The mechanical devices neces¬ 
sary to keep the center of the sphere 
fixed in position and to make the ex¬ 
pansion moie rapid than the contrac¬ 
tion, and the electrical connections 
which would make the light always at 
the proper brightness, should be of just 
the suit to tempt an ingenious amateur 
or professional mechanic. One impor¬ 
tant point, the change m color of the 
star, would automatically result from 
the changes in temperature with vary¬ 
ing current. 

A case with half a dozen such models, 
adjusted in size, brightness, color and 
period, to represent the actual period- 
luminosity law and the related char¬ 
acteristics of the stars, would be in¬ 
structive to a degree, and it might 
safely be guaranteed that any profes- 
sional^ astronomers who were present 
would be hard to get out of sight of it. 
Yet nothing of the kind exists anywhere, 
so far as the writer’s knowledge goes. 

If anyone, whether museum expert 
or amateur, should seriously consider 
the construction of model stars of this 
sort the writer would be only too glad 
to discuss details of size, brightness, and 
the like. 

One astronomical model, of course, 
has been developed on a grand scale 
and with complete success. The repre¬ 
sentation of the whole vault of heaven 
on the dome of a planetarium leaves 
practically nothing to be desired, and 
its educational value is very high. 

The “model” stars which astrophysi¬ 


cists use in their own investigations are 
veiy different. There can be no thought 
at all of a mateiial model in this case. 
We cannot get a sample ol stellai 
mateiial undei stellar conditions. We 
might approximate the collect chemical 
composition, but ptessuies of billions of 
atmospheres and temperatures of billions 
of degrees aie and must always remain 
beyond out powei to mutate. And in 
this case it is of no avail to simulate 
what actually occuis by the use of other 
materials, as melted iron might be 
simulated by melted wax in a museum 
model of a blast lurnace. Essentially 
impoitant processes, such as the ioniza¬ 
tion of atoms, cannot be imitated at all 
at low temper atuies and, worst of all, 
wo know no force which can be “turned 
on” and applied to a small body which 
will behave at all as gravitation does 
in a huge mass. 

I N this latter case our models, then, 
must be imaginary-—purely mathe¬ 
matical abstractions. In some ways this 
is a great advantage. Paper and pencils 
are cheap, so are tables of logarithms, 
and even calculating machines are not 
excessively costly, so that the materials 
for this kind of “model making” are 
available at all the woild’s univeisities 
and colleges and to any qualified in¬ 
vestigator. But, just because these 
models are immatenal, they are not 
fool-proof Actual substances have a 
wholesome objection to performing the 
impossible, and we are familiar enough 
with then properties by common experi¬ 
ence to have a fairly good idea what 
we can get away with if we try to use 
them. But a purely mathematical pro¬ 
cess, such as the solution of an equa¬ 
tion, for example, opeiates blindly. It 
may be that we have started with 
assumptions that are mutually incon¬ 
sistent or that lead to physically absurd 
results. Nevertheless our mathematical 
mill will keep on grinding, and it is* 
often not until a great amount of labor 
has been spent in turning its crank that 
we come to realize that we have made a 
false start. 

Errors In the arithmetic represent a 
different level of human frailty. Various 
methods are available for checking up 
on these and, with reasonable care, they 
can be detected and corrected. But it is 
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not so easy to start building our model 
out of the right stuff. 

We know m genei al that the stars are 
composed of atoms of the kinds which 
are already familiar to science, and we 
have a good idea of the rela¬ 
tive abundance of the various 
elements at the surfaces oi 
the stars. Rut is the com¬ 
position of the deep interior 
the same? There is good 
reason to believe that there 
aie slowly moving currents 
deep down in the gaseous 
mass which stir it up, but 
whether the mixing is com¬ 
plete from center to surface 
no one knows. It is possible, 
indeed, that deep inside the 
stars there may be atoms 
heavier than any known on 
earth, though in view of pres¬ 
ent knowledge this does not 
seem probable. 

T HE model maker, faced 
with this ignorance, 
usually cuts the knot by 
assuming that the composi¬ 
tion is the same throughout. 

He is quite justified in this; 
it is necessaiy to explore the 
possibilities of the relatively 
simple models of uniform 
composition before attack¬ 
ing the far more difficult 
problem of variable composi¬ 
tions. 

Now, he must answei three 
questions about his uniform 
material. How does its 
density change with the pres¬ 
sure and temperature? How 
much heat will flow through 
it under given conditions from a hottei 
to a colder point? How much heat will 
be produced within it under the same 
conditions to countervail the loss? 

The first of these questions can be 
satisfactorily answered. Except at enor¬ 
mous densities the familiar gas laws 
known to every high school student of 
science are safely applicable. All we 
need to know for a complete specifica¬ 
tion is the proportion of hydrogen in the 
mixture and, fortunately, there is strong 
evidence that this amounts to about one 
third of the whole by weight. So here 
the mathematical artisan has no trouble. 
The law governing the opacity of the 
gas to the flowing radiation, which 
carries practically all of the heat, is 
tolerably well known, but we are still 
in deep ignorance of the very nature 
of the way in which heat is generated 
inside the stars—as it must be to keep 
them shining through the ages. 

Lacking information on this essential 
point the calculator must make a guess, 
testing his results afterward by their 
agreement or disagreement with the 
facts. The simplest assumptions—or 


eral pioperties of the gas, and reappears 
in substantially the same form with very 
different models, for example, if it is 
assumed that practically all of the heat 
is produced in the very small region at 
the star’s center. 

Each investigator has his 
own pet assumptions and this 
is fortunate, for, among the 
half dozen or so now active, 
iv e may hope for a good re¬ 
connaissance of the possibili¬ 
ties. No one who is not eager 
for masses of computation 
should enter this field, for 
the calculations are laborious 
in the extreme. 

T HE computer, having 
settled in detail upon the 
laws of heat production and 
so on, whose consequences 
he desires to study, starts by 
guessing at the pressure and 
temperature at the center of 
a star. Step by step, with a 
deal of calculation each time, 
he works out how these 
quantities fall off at increas¬ 
ing distances from the center. 
If at last the pressure falls 
to zero, and the temperature 
to a few thousand degrees 
instead of the millions he 
started with, he has come to 
the outside of the star. 

Rut usually the calculated 
value of one vanishes, while 
the othei does not. This 
means that he has made a 
wrong start, and that no star 
of the given sort of material 
can exist and have a speci¬ 
fied central temperature and 
central pressure. Then he starts again, 
say with the same central temperature 
and a new guess at the pressure. It may 
take a long series of laborious attempts 
before the correct values are found and 
he can contemplate a diagram showing 
the internal constitution of his first 
model star. Then he must adopt a new 
central temperature and do the whole 
thing over again! 

The models which have so far been 
computed are curiously different. Some 
have central cores so dense that the 
ordinary gas laws fail and other equa¬ 
tions must be used. Others are less 
dense at the center than half way to 
the surface, because the pressure of the 
outflowing radiation actually drives the 
gas outward. Some are of enormous size 
—as big almost as nebulae. Others are 
tiny—no larger than some of the 
planets. Every one represents an addi¬ 
tion to our knowledge and, when the 
devoted labor of the computers has 
given us a large enough choice among 
them, we may hope to know more than 
we do now about the actual, as well 
as the possible, constitution of the stars. 


rather those which lead to the least 
laborious calculations—have naturally 
been the first to be explored and they 
have led to very valuable results. For 
example, the assumption that the same 


Activities in the Carl Zeiss Works, 
at Jena, Germany. The telescope at 
the right is a ten-inch refractor for 
the Astronomical Section of the 
great Franklin Institute Museum 
now nearing its completion at 
Philadelphia. The same Section, 
under the direction of the astron¬ 
omer James Stokley, will have for 
public use a 24-inch reflecting tele¬ 
scope recently completed by J. W. 
Fecker of Pittsburgh, a spectro- 
helioscope, a battery of small tele¬ 
scopes to be used on the museum 
roof, a sun telescope of 85-foot 
focal length, and the Fels Planet¬ 
arium, also made by the Zeiss firm 
in Germany. The museum and 
planetarium will be open before 
1934. There will also be a hall for 
amateur telescope makers’ use 


amount of heat is liberated from every 
ton of material, whether in the hot cen¬ 
tral regions or near the surface, led 
Eddington to the discovery of the re¬ 
markable relation between the mass and 
brightness of a star, which has been 
fairly confirmed by later observations. 
Further theoretical studies have shown 
that this relation results from the gen¬ 



What Is ‘Telepathy’? 


S IGMUND FREUD, the eminent 
Austrian psychologist who is known 
throughout the world as the origina¬ 
tor of the Freudian theories of psychol¬ 
ogy which have stirred up more argu¬ 
ment in recent years than any other set 
of theories on mental processes, is the 
latest scientist to become convinced that 
there “must be something to telepathy.” 
In a very recent book, he says that there 
has been and is now being accumulated 
such a mass of evidence favoring the 
existence of telepathy that very soon 
science must recognize it as a demon¬ 
strated fact and make an intensive 
study of its possibilities. To date, sci¬ 
entists have as a rule been open-minded 
about the subject but studies of it, per¬ 
formed on a scientific basis, have not 
been very numerous. Scientists have 
been willing to be shown but only a 
few research men have attempted to do 
the showing. 

The history of telepathy for the past 
50 years or more has been such that in 
the minds of many the word has been 
invested with an air of charlatanry. For 
every serious and exact study—exact in 
the sense that it has been carried out 
by scientific methods—that has been 
published, several that, by inference or 
by a more direct connection in the 
titles, have coupled telepathy with stage 
tricks of all kinds or with spiritualism, 
may be found in almost any large li¬ 
brary. Others have connected it with 
theatrical mind reading which, as every¬ 
one knows, is pure hokum. Seriously, 
then, just what is to be understood 
when we speak of telepathy? 

T HE word is made up from two Greek 
words: TrjXs, meaning “far”, and 
TraOe tv, meaning “to experience.” The 
coined word was introduced in 1882 by 
F. W. H. Myers to denote “the ability 
of one mind to impress or be Impressed 
by another mind otherwise than through 
the recognized channels of sense.” Ex¬ 
pressed in another way, it means “the 
communication of impressions of any 
kind from one mind to another, inde¬ 
pendent of the recognized channels of 
sense.” If the supposed phenomenon 
were to correspond literally with the 
term, as it has at times in the past, 
telepathy would mean a transference of 
cormnupncations between minds at a 
distamih English, however, it 

has come to mean thought transference, 
snental suggestion, “mind reading” and 
like, regardless of distance. It spe¬ 
cifically connotes the exclusion of the 
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^ initial mass test of telepathy, 
published last month, has 
aroused a great deal of interest 
all over the world and complet¬ 
ed test papers are beginning to 
come in. It will be some time, of 
course, before we have in hand 
a sufficient number of them to 
begin our work of analyzing 
and correlating them. As soon 
as possible, we will publish full 
results of the test. 

In the meantime, while we 
await the returns and before we 
present to our readers another 
test in which they can co¬ 
operate, it is well to clarify the 
issue at hand. The term "telep¬ 
athy” has been used loosely 
by the average person and the 
still unproved phenomenon has 
been "accepted” by many on 
the evidence of personal expe¬ 
rience. The purpose of the ac¬ 
companying article is, therefore, 
to clear away the misconcep¬ 
tions, and to show just why 
scientists are not as yet fully 
satisfied and how it is they pro¬ 
pose to get scientific results.— 
The Editor . 


ordinary channels of communication, 
at a distance or within the same room, 
such as speech, writing, or gestures, or 
other methods that might be adopted, 
such as muscular contraction, facial ex¬ 
pression, or any other physical and con¬ 
sequently explainable means of dissem¬ 
inating ideas. 

Telepathic communications—or what, 
since telepathy has not as yet been fully 
accepted as a fact by many, may pass 
for such communications—may be the 
result of intention on the part of two 
or more persons. Usually, however, 
there are only two—the agent and the 
percipient, as was explained in our ini¬ 
tial telepathy test m last month’s Sci¬ 
entific American —and sometimes the 
percipient may be unconscious of his 
role, may have no idea that an agent is 
“sending” him a message. 

Older definitions of telepathy say that 
the agent, in cases of intentional alleged 
telepathic communications, concentrates 
Intently on an idea that he wishes to 
transmit to the percipient, but lately 
there has been some question of the 
advisability of such concentrating. It is 
a question whether the mental strain of 
attempting to hold the thought so rig¬ 
idly to one idea, object, or message 
nullifies the effect by the alertness it 


creates in the mind of the agent and 
the consequent rapid flow of irrelevant 
ideas. This question also comes up m 
cases where the peicipient is fully 
awaie of his idle and intentionally at¬ 
tempts to “receive.” It is now believed 
that it is best for the percipient to re¬ 
lax, compose lus mind, and attempt to 
fiee his thoughts of any tenseness; as 
Mis. Upton Sinclair explains it in dis¬ 
cussing the telepathic experiments 
which she and her husband carried out 
and which were briefly discussed in oui 
March, 1932, issue, “the percipient 
should make his mind a blank.” 

This question of concent!ation is one 
of the greatest problems with which se¬ 
rious scientific investigators have to 
deal. Since so little of a scientific natuie 
has been learned of telepathy, or of 
all mental processes for that matter, re¬ 
search has to be carried on more or less 
in the dark in the hope that, by a pro¬ 
cess of elimination, some method will 
be found to point the way to more exact 
and piomising studies. Professor G. H 
Estabrooks, in a long series of tests with 
playing cards and a number of students 
to “guess” suits, colois, and values 
turned up by cutting the deck, obtained 
better results when the students did not 
even know they were participating in a 
telepathic test These students were told 
that it was desired only to make a 
mathematical check, and therefore they 
did not concentrate, m the telepathic 
sense at least. 

I NTENTIONAL” telepathy has been 
tried with more than average suc¬ 
cess on hypnotized subjects who have 
been made to imagine tastes, sounds, 
emotions by mental suggestion. The 
scientist, however, is moie concerned 
with the results that may be obtained 
with normal, fully conscious people, 
and in order to prove or disprove telep¬ 
athy, it is believed that the scientific ap¬ 
proach to the pioblem must be in this 
direction. The principal thing to be 
sure of in any case is that the correct 
reception of the transmitted message 
can not be accounted for by similar 
habits of the agent and the percipient, 
association of ideas, or suggestions of 
agreement or perception. 

Besides intentional telepathic experi¬ 
ments there is also an apparent form 
that might be termed spontaneous. In 
this, the agent has no conscious inten¬ 
tion of delivering any message or Idea. 
Nevertheless, many people claim to be 
peicipients; that is, they claim that they 
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leceive messages or sudden flashes of in¬ 
formation concerning something that is 
happening to some absent person. The 
messages (so-called) most often pertain 
to sickness, pain, or serious distress of 
—more often than otherwise—close 
fiiends, lelatives, or persons for whom 
the “peicipient” has a strong emotional 
feeling of one soit or another. The very 
real difficulty in such cases is to deter¬ 
mine whether the results are actual 
rather than imaginary; and, if so, 
whether they represent mere subjective 
coincidences, memory, expectation, or 
real causality. 

Some years ago the late Luther Bui- 
bank, the plant wizard, told of a case 
that seems to be incontrovertible evi¬ 
dence for spontaneous telepathy. Bur¬ 
bank said that when he was a youth, his 
family lived on a farm in a section so 
sparsely settled that the neaiest neigh¬ 
bor was some eight or ten miles away. 
This neighbor’s name we have foi got¬ 
ten, but we’ll say that it was Smith. 
Burbank said that one morning at the 
breakfast table, his mother suddenly 
surprised the family by the startling 
statement that “Mr. Smith is dead!” 
Not one of the family had even heard 
that Mr. Smith had been sick, so the 
entire group at the breakfast table 
eageily asked Mrs. Bui bank whether 
he had been sick, how she knew he was 
dead, when had he died, and so forth. 
To all of these questions, according to 
Burbank, his mother said: “I don’t 
know. I know only that he is dead ” 
Asked how she knew and whether she 
hadn’t simply dreamed it, she said she 
had not dreamed it, but she knew that 
she was not mistaken. The family was 
puzzled but soon passed it off as some 
sort of dieam About an houi later, 
however, a horseman came over the hill 
with the news that Mr. Smith had 
died suddenly during the previous 
night! 

W E say that this seems incontro- 
veitible proof of spontaneous te¬ 
lepathy, particularly since Luthei Bur¬ 
bank was in all respects so fai as we 
know a very sane, level-headed man. 
But we say seems. So little is yet known 
of mental processes and of the peculiar 
quirks of the mind which may be con¬ 
ducive to some sort of mass hypnotism, 
that even in this case it can not uncon¬ 
ditionally be called telepathy. Some day 
such occurrences may be explained by a 
scientific formula. 

In the lives of the vast majority of 
people everywhere, incidents similai to 
the one just discussed have happened 
or seem to have happened. They may be 
true telepathy or they may not be. As 
evidence for telepathy, however, they 
can not be accepted at face value, but 
must be evaluated in relation to the 
time, the environment, physical and 
mental condition of both the supposed 


agent and the supposed percipient, the 
intelligence of both, and a large num¬ 
ber of as )et unknown factors. 

It will not do to grant that it is telep¬ 
athy because one’s wife almost invaria- 
bl} mentions a certain thing to be done 
at the very moment when }ou, in the 
next room, aie on the point of doing it. 
We can not say because a friend whom 
w T e have not seen foi months w 7 alks in 
our door a half hour aftei we spoke ol 
him, that this is telepathy. Even m the 
surprisingly apparent results we obtain 
fiom “parlor-tuck” telepathy, we must 
refuse to acknowdedge telepathic abil- 



Dr. Walter Franklin Prince who 
made a masterly survey of the re¬ 
sults of the Sinclair experiments in 
telepathy, and who is co-operat¬ 
ing with Scientific American in 
the telepathy investigation an¬ 
nounced m our last month’s issue 

ity, even though to all appearances all 
chance of fraud is eliminated. Such re¬ 
sults may or mav not be attributable 
to telepathy, but for tire scientist they 
can mean but little. Scientific method 
must be applied before there can be evi¬ 
dence acceptable to science. 

In the application of scientific meth¬ 
od, as we have said, the scientist still 
has to work in the dark. He is con¬ 
cerned with pro\ing the existence of 
telepathy as a fact, and if that is once 
proved, to find the explanation of it 
Following this, he is confronted with 
the question of how the faculty may be 
controlled and developed for the indi¬ 
vidual uses of human beings. From this 
it may be seen that haphazard, hit-or- 
miss, or spontaneous methods of investi¬ 
gation or recording results will not suf¬ 
fice The problems must be studied in 
a critical manner, as Iras been done by 
so few investigators in the past. 

As Dr. Prince showed in his article 
last year on the Sinclair experiments, 
Upton Sinclair and Mrs. Sinclair, 
through a long series of tests evolved 
just such a critical method. Though 


neither of the tw r o is a scientist, Upton 
Sinclair, in describing the tests m a 
book, analyzed and evaluated them m a 
fashion that would be w 7 orthy oi a true 
scientist These tests were first carried 
on between Mrs. Sinclair, as the per¬ 
cipient, and a brother and a friend, 
each at different times the agent, 30 
miles aw T ay, and most remarkable re¬ 
sults, attested by witnesses, were ob¬ 
tained. Following this series, Mr Sin¬ 
clair was himself the agent in a room 
adjoining that in which the percipient 
lay relaxed on a couch, and a great 
number of excellent results, in the form 
of drawings, were obtained. As you may 
remember, Dr. Prince, in his article, 
concluded: “After years of solving hu¬ 
man liddles—cases of conscious and 
unconscious deception, delusion, and il¬ 
lusion—and with due regard for my 
reputation for caution and perspicuity, 
I here register m) conviction that Mrs 
Sinclair has demonstrated the phe¬ 
nomenon known as telepathy.” 

I N view of this statement, it will be of 
interest to learn the secret of Mrs. 
Sinclair’s method She says that the per¬ 
cipient must lelax, let go of every tense 
muscle, every tense spot, in the body 
% Tt may help you,” she says, “to start 
as follows: Relax the body as complete¬ 
ly as possible. Then visualize a rose, or a 
violet—some pleasant, familiar thing 
which does not arouse emotional mem¬ 
ory-trains. Gaze steadily, peacefully, at 
the chosen object—think only of it—try 
not to let any memories it may arouse 
enter your mind. Keep attention steady, 
just seeing the color, or the shape of 
the flow r er and nothing else. Do not 
think things about the flower. Just look 
at it. Select one thing about it to con¬ 
centrate on, such as its shape, or its 
color, or the two combined in a visual 
image: 4 pink and round.’ ” Having, by 
this method evolved by herself, put her¬ 
self in a receptive mood, she drew the 
things that came to her mind presum¬ 
ably from the mind of Mr. Sinclair as 
he concentrated on simple drawings he 
had made. 

If telepathy is a fact, then how is it 
to he explained? Is it psychological or 
physical and physiological, of the mind 
alone or of the body and its nervous 
system? Various attempts to explain it 
have supposed the existence of a sub¬ 
conscious mind with poweis superior to 
those of the conscious mind, the exis¬ 
tence of some soit of neurotic fluids, 
brain vibrations, or some special form 
of energy as yet unknown. Any of these 
may be as good as any other guess. 
Science just now wants to know defin¬ 
itely; guesses can never solve the prob¬ 
lems of telepathy but they do furnish 
some sort of foundation on wrhich to 
build. And science is determined to 
build, if it is humanly possible, by 
sounding every depth of the subject. 




The cutter Manning, of the United States Coast Guard, effecting a rescue at sea, (From a painting) 


Watchmen of Our Coast Line 

By CAPTAIN RANDOLPH RIDCELY, Jr. 

United States Coast Guard 


I T is deemed a conservative statement 
to say that about one person in 
10,000 knows any real facts in regard 
to the Coast Guard, outside of those who 
go down to the sea in ships or those who 
live close to the coast line of the United 
States. 

When asked to talk about the Coast 
Guard, it used to be my pet method of 
introducing the subject to tell the story 
of a tenderfoot arriving in Texas. The 
tenderfoot asked the old-timer: “I reck¬ 
on a fellow needs a gun all the time in 
Texas?’’ The reply was: u No, stranger, 
he don’t need it all the time, but when 
he does, lie needs it like Hell!” People 
following the sea or traveling thereon 
for business are not always in peril, but 
when they are, the peril is often grave 
and it is generally the Coast Guard that 
assists them. 

The Coast Guard was established by 
an Act of Congress approved by Presi¬ 
dent George Washington on August 4, 
1790, and was knownjhen as the Rev¬ 
enue Marine and later as the Revenue 
Cutter Service. In 1848, the Life Saving 
Service was established by an Act of 
Congress to save life and property in 
danger along the coast of the United 
States, In January, 1915, the two ser¬ 
vices ^re consolidated and now con¬ 
stitute the United States Coast Guard. 

Tile duties of the Coast Guard as spe¬ 
cifically prescribed by Acts of Congress 
Or regulations having the force of such 
Acta are 15 in number but, due to the 


peculiar nature of the Seivice and its 
flexibility and organization, it performs 
innumerable duties not specified noi 
contemplated. 

It is not necessary to enumerate the 
duties prescribed by law for the Coast 
Guard, but the four principal ones in 
order of importance will be mentioned. 
They are: (1) Saving life and property 
at sea; (2) Operating as part of the 
Navy in time of war, or at such time as 
the President may direct; (3) Maintain¬ 
ing the International Ice Patrol of the 
transatlantic steamship lanes; and (4) 
Protection of the Customs Revenue. 

P ROBABLY seamen are the most con¬ 
servative of all professional men, as 
illustrated by the long fight before steam 
supplanted sail. The officers and men of 
the United States Coast Guard are typi¬ 
cal seamen, but are not of the conserva¬ 
tive type due to the fact that their duties 
call for the best equipment obtainable 
both as to quality and efficiency. There¬ 
fore this Service has been quick to test 
out new ideas and readily adopt them 
when proved efficient. 

Considering first the saving of life 
and property at sea: The weather condi¬ 
tions along the coast line of the United 
States that are most dangerous for ship¬ 
ping are found during the months of 
December, January, February, and 
March. The Revised Statutes of the 
United States have taken cognizance of 
this fact and each year the President 


issues an order designating certain 
Coast Guard cutters to cruise along the 
coast in the season of severe weather to 
afford such aid to distressed navigators 
as their circumstances require. 

Figures are dull and uninteresting, so 
these will be brief. In the last decade 
the Coast Guaid has assisted and saved 
vessels and cargoes the total value of 
which amounted to 416,000,000 dollars, 
actually saved from drowning 29,000 
lives (that means saved) ; and, in addi¬ 
tion, there were 200,000 people on the 
vessels assisted. In cold figures, the 
Coast Guard, each year ol this period, 
has aveiaged 41,600,000 dollars’ worth 
of vessels and caigo saved or assisted, 
the passengers and crews of which num¬ 
bered 20,000 persons. But above all, the 
Coast Guard has taken from the water 
an average of 2933 persons yearly who 
would have drowned but for the efforts 
of Coast Guard personnel. From an eco¬ 
nomic viewpoint, the value of these lives 
can hardly be estimated. 

The Coast Guard has taken an active 
part in all wars in which this country 
has been involved since 1790, with the 
single exception of the war with Tripoli, 
and has added to the splendid records 
of the American seaman as a fighting 
man. 

In the naval war with France in 1798- 
1799, the Coast Guard (which was then 
known as the Revenue Marine) actively 
participated. The operations in the West 
Indies and Caribbean included 22 cap- 
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tures of French aimed vessels. Eighteen 
of these captures were by cutters and 
in two other captures cutteis partici¬ 
pated. One engagement was notable in 
that a cutter with 16 guns and a crew 
of 70 men captured a French vessel of 
44 guns and a crew of 200 men—a 
vastly superior force. 

In the war of 1812 one of the out¬ 
standing naval engagements was that of 
the cutter Eagle with the 
British brig Despatch and 
her consort. The Eagle 
fought until she was forced 
ashore; then landed her guns 
on a bluff and kept up the 
fight When her solid shot 
were exhausted it was found 
that the British shot were of 
the same caliber, so these 
were dug out of the bluff and 
fired back until finally the 
powdei was expended and 
the Eagle’s captain was 
forced to surrender. 

D URING the World War, 
the Coast Guard auto¬ 
matically became part of the 
Navy, and its officers, men, 
and ships actively engaged m 
all naval activities. Six cut¬ 
ters were overseas based at 
Gibraltar and for 12 months 
acted as ocean escorts lot 
convoys from Gibraltar to 
England and return, compris¬ 
ing 60 percent of the vessels 
detailed for this duty. 

The International Ice Pa¬ 
trol (the third duty men¬ 
tioned), strange to say, con¬ 
veys no idea to the average 
American of what this patrol 
of North Atlantic ship lanes really is. 

The sinking of the Titanic m 1912, 
after her collision with an iceberg, so 
shocked the maritime nations of the 
world that a conference was held and 
a convention entered into by the prin¬ 
cipal maritime powers establishing a 
patrol of the transatlantic steamship 
lanes during the season when ice from 
the Arctic, Labrador, and Greenland be¬ 
comes a menace, to observe the position, 
drift, and so forth, of these icebergs, 
and to send out warnings and informa¬ 
tion by radio of the ice conditions. 

This duty was delegated to the United 
States, each of the maritime nations 
agreeing, m proportion to its deep sea 
tonnage, to re-imburse this nation for 
the expense of the patrol. The United 
States Government selected the Coast 
Guard for this important duty and each 
year since 1914, with the exception of 
the war years 1917 and 1918, the Coast 
Guard cutters have performed this duty 
so well that no vessel using the patrolled 
lanes has met with disaster from ice. 

The patrol usually begins in March 
and is continued until the senior officer 


of the patrol force decides there is no 
longer any menace from icebergs—gen- 
eially late in June or early in July. Year 
after y ear the patrol has been constantly 
on the job, applying each year accumu¬ 
lated knowledge, better instruments, 
and the best specialists on the various 
subjects to be studied and observed 
Lieutenant Commander E. H. Smith, 
U. S. Coast Guard, has made such an 


intensive study of ice conditions and 
oceanography for seven consecutive sea¬ 
sons that he is today, without a doubt, 
the leading authority on ice currents 
and oceanography along the trans¬ 
atlantic steamship lanes. 

Radio, of course, is the factoi that 
makes the ice patrol feasible. During 
the years 1928, 1929, and 1930, the 
number of words sent and received by 
the patrolling vessels were 450,400; 
807,737, and 688,723 respectively. 

Even those most remotely located 
from the coast know what an S.O.S. call 
is; to those in any way connected with 
the sea, it means peril and perhaps 
death. The Coast Guard on its 36 cruis¬ 
ing cutters, 15 destroyers, and at its 10 
shore radio stations, has alert and in¬ 
telligent radiomen ‘"listening in” for 
this call every minute day and night, 
or, in Service parlance, ‘’guarding the 
500 KC channel.” The 500 kilocycle 
channel, as you perhaps know, is set 
aside for S.O.S. calls only, and no inter¬ 
ference is permitted. 

Immediately an S.O.S. call is picked 
up, all cutters anywhere near proceed 


at full speed towaids the locality In¬ 
dicated m the message. The senior offi¬ 
cer afloat takes charge of directing the 
movements of the vessels, designating 
those necessaiy to proceed to the rescue 
and directing those whose services are 
not deemed necessary to resume their 
regular duties. 

The Coast Guard has also a small but 
very efficient aviation corps, which is 
used in assistance work. One 
of its officers, Lieutenant 
Commander E. F. Stone, was 
chief pilot of the NC-4 (the 
fiist plane to make a trans¬ 
atlantic flight) and also one 
of the first officers to make a 
flight in a plane catapulted 
from a ship’s deck, he hav¬ 
ing assisted in designing the 
catapult. 

Last summer there was an 
explosion aboard a tanker off 
the New Jersey coast and 
two engineer officers were se¬ 
verely burned. A radio mes¬ 
sage was sent to the Coast 
Guard Air Station at Cape 
May. Immediately an am* 
phibion plane was sent to 
the ship. Landing alongside 
the tanker, it took the two 
men off and in less than two 
hours from the time the mes¬ 
sage was sent had the men in 
a hospital in Philadelphia, 
thus saving their lives. Twice 
since, similar flights have 
been made to ships at sea, 
either to take doctors to sick 
or injured persons or to 
transport them to hospitals. 

One of the duties per¬ 
formed by the Coast Guard 
that is most important is the patrolling 
of regattas and marine parades in order 
to protect life and propeity. The last 
Annual Report of the Coast Guard 
shows that during the fiscal year end¬ 
ing June 30, 1931, the Service patrolled 
114 regattas and marine parades dur¬ 
ing which no loss of life occurred, and 
only minor casualties among the sight¬ 
seeing craft with absolutely no inter¬ 
ference with the contestants. 

O N rivers and streams the Coast 
Guard also serves. The Service 
maintains and operates two cutters for 
flood relief on the Mississippi and Ohio 
Rivers. During the great flood of the 
Mississippi and its tributaries, in the 
spring of 1927, the Coast Guard sent 
128 vessels and boats manned by 674 
officers and men for relief work in the 
inundated areas. These vessels cruised 
75,000 miles in the relief work; took 
43,853 persons from perilous positions 
to places of safety; saved 11,513 head 
of live stock, and distributed over 7000 
tons of Red Cross relief stores. So far 
as known, only one life was lost in the 



Memorial services on a cutter of the International Ice 
Patrol for those lost on the Titanic, held each year on 
the anniversary of the tragedy, where it took place 
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Coast Guard cutter Tampa towing the disabled motorship Stiver Maple . The cut¬ 
ter Mojave may be seen in the distance acting as a rudder for the latter ship 


area where the Coast Guard was in ac¬ 
tion and this case was beyond human 
aid. 

Without hesitation, the statement is 
made that the officers of the Coast 
Guard are more familiar, have better 
Information m regard to the inhabitants 
and possibilities of Alaska and the 
navigation of its waters than the per¬ 
sonnel of any othei branch of our Gov¬ 
ernment. 

Since 1867, when Alaska was pur¬ 
chased from Russia, Coast Guard cut¬ 
ters have constantly and continuously 
cruised in the waters of this territory, 
first for exploration and investigation; 
later for protection of the fur-beanng 
seal herds; then for enforcing the game 
and fish laws, suppiessing illicit traffic 
with natives m liquor and firearms, 
preserving law and order, and in rescue 
work among the whaling fleet and 
destitute mineis, prospectors, settlers, 
and natives. 

I T would be impossible to give in de¬ 
tail the work performed by the cut¬ 
ters that make these noithern cruises, 
but in general they carry and bring 
back mail from the outlying and in¬ 
accessible villages; give medical and 
dental aid to the natives and residents; 
transport teachers, missionaries, and 
destitute persons; dispense justice; and 
apprehend violators of the laws of the 
land. In addition, they make scientific 
studies of the climatic and other con¬ 
ditions of the regions visited. The re¬ 
sults of these studies have proved very 
valuable. For example, when the Army 
;Afi Service was making plans for its, 


Round-lhe-WOrld Flight, its officers con¬ 
ferred constantly with Coast Guaul 
headquarters seeking information as to 
weather and landing conditions, har¬ 
bors, and on many other points nec¬ 
essary to make the flight a success 
Others who have contemplated, at¬ 
tempted, or made flights in these re¬ 
gions have called on the Coast Guard 
for information and suggestions. 

It was the Coast Guard that intio- 
duced remdeei into Alaska m order to 
furnish an additional food and clothing 
supply. 

The Coast Guard is primarily a law- 
enforcing agency, especially in regard 
to mantime and navigation laws. Its in¬ 
ception was due to the fact that after 
the disbanding of the Continental Navy 
the new republic had no armed sea¬ 
going foice, yet was fast developing a 
merchant marine of importance, and it 
was apparent that an armed foice was 
necessary to protect it from the depreda¬ 
tions of the piratical craft especially 
active along the Gulf coast, in the West 
Indies, and Caribbean. It was also nec¬ 
essary to have a force to see that private 
ships engaged in commerce observe our 
and international mai itime laws. In 
addition to these requirements, a force 
to suppress smuggling and to protect 
the customs revenue was mandatory, 
and the Coast Guard was especially en¬ 
trusted with this duty. So long as it 
was apparent that smuggling on a large 
scale was being carried on along the 
coasts and borders of the country, the 
Coast Guard was active in suppressing 
it, but for a long period the only 
smuggling which the Coast Guard ac¬ 


tively engaged in combatting was that 
of naicotics and aliens until 1920, when 
the 18th Amendment and the Volstead 
Act went into effect. 

Those entrusted with enfoicing all 
Federal laws did not appreciate at first 
the tremendous problem confionling 
them in cariying out the provisions of 
this amendment and the enforcement 
acts until a couple of years after they 
had become operative. When the mag¬ 
nitude of the task became apparent, a 
study was made of the entne subject in 
an attempt to determine what Federal 
law-enfoicmg agencies could best be 
employed. 

T HEN it was that means to disperse 
the various U rum rows'’ and put a 
stop to the wholesale smuggling ol 
liquor were sought. Enthusiastic pro¬ 
hibitionists wanted the Aimy and Navy 
used to aLtam the desired results. This 
plan was squelched at the outset by the 
cogent reasons submitted to the Presi¬ 
dent by the Secretaries of War and the 
Navy as to why these services should 
not be used to accomplish the desired 
results. The Coast Guard when fust 
established was assigned as one of its 
major duties: “The protection of the 
Customs revenue.” Therefore, there was 
no reason why this set vice should not be 
used lor the put pose that brought it 
into being. 

Congiess immediately made appio- 
priations to provide additional person¬ 
nel and materiel to enable the Coast 
Guaid to perfoim the duty of pre¬ 
venting smuggling and enfoicing the 
statutes relating to it m our efficient 
manner which was perfectly logical and 
in accord with its raison d'etre. 

The public’s mind should be set right 
on one point. The Coast Guaid is not 
a prohibition enforcement agency. It 
has absolutely nothing to do with the 
distilling, biewing, selling, or posses¬ 
sion of beverages in excess of one-ball 
of one percent alcoholic content in 
public or private houses ashore. These 
are functions of the prohibition enforce¬ 
ment unit, and the officers and men of 
the Coast Guard have none ol the au¬ 
thority vested in the personnel of the 
prohibition officials by law. 

To perform the many duties assigned 
to the Coast Guard, the following is a 
list of its matdriel: 

36 cruising cutters (406-2000 tons). 
15 Coast Guard destroyers (1110- 
1308 tons). 

33 harbor craft (52-138 tons), 

5 special craft. 

270 patrol boats (75-220 tons). 

29 miscellaneous boats. 

300 Coast Guard stations. 

The above are manned by 472 com¬ 
missioned officers, 12 temporary com¬ 
missioned officers, 879 warrant officers, 
269 temporary warrant officers, and ap¬ 
proximately 11,000 enlisted men. 





Preserving Proof of Invention 

Adequate Evidence of the Date of Conception Will Aid the Inven¬ 
tor if His Claims to Priority Are Contested 


TN the accompanying article is de- 
A tailed a method whereby inven¬ 
tors, unable to pay the expenses of 
applying for patents for their inven¬ 
tions, may preserve proof thereof 
until such time as they are financial¬ 
ly able to proceed with the usual proc¬ 
ess of seeking a patent. The method 
outlined presupposes that the inven¬ 
tor has available a safe place where 
papers may be fully protected against 
fire, theft, and so forth. When such 
is not the case, the inventor’s evi¬ 
dence of conception may be irretriev¬ 
ably lost. 

In order to prevent such a possi¬ 
bility, Scientific American will un¬ 
dertake to act as a depository for the 
documents prepared as suggested. 
Should you desire to place such 
papers m our care until such time as 
you may want them returned or for¬ 
warded to some patent attorney of 
your own selection, you may rest as¬ 
sured that they will be carefully pre¬ 
served and their contents revealed to 


no one; in fact, they will not be open¬ 
ed. All you have to do is to seal the 
envelope containing the papers, in¬ 
dorse it with your name and address, 
and mark it "Not to be Opened.” 
Then enclose this in another enve¬ 
lope addressed to John P. Davis, 
Treasurer, Scientific American Pub¬ 
lishing Company, 24 West 40th 
Street, New York, N. Y., and mail. 
When received, both the outer and 
the inner envelopes will be dated, 
numbered, and filed in a safe place 
awaiting your further instructions. 
Receipt of such documents will be 
acknowledged, and you will be in¬ 
formed of the identifying number 
that has been assigned to your en¬ 
velopes. In order to avoid unneces¬ 
sary accumulation, these papers will 
be held for a period of two years and 
then destroyed without opening, un¬ 
less we hear from you with definite 
instructions before the elapse of that 
time. This is a purely gratuitous ser¬ 
vice to our readers .—The Editor. 


T HROUGHOUT its entire history, 
from 1845 to date, Scientific 
American has sought to aid inven¬ 
tors in many ways. At various times 
during this period distinguished in¬ 
ventors and those interested in the 
progress of the arts and sciences have 
foregathered in our editorial offices, 
and some of the most noted inventions 
have been first proclaimed and dis¬ 
cussed in detail at these informal meet¬ 
ings. 

In 1849 one of the eaily sewing ma¬ 
chines was brought to our offices for a 
demonstration by its inventor, A. B. 
Wilson. In 1877 Thomas A Edison 
showed the editor the first crude model 
of the “talking machine” that was 
destined to become the forerunner of 
the highly developed modern phono¬ 
graph. His demonstration aroused so 
much interest that, it is said, the crowds 
which were attracted when word of the 
invention spread, threatened for awhile 
to overload and break through the floor 
of the room 

Among the other early inventors who 
were visitors to Scientific Ameri¬ 
can offices weie Samuel F. B. Morse, 
Elias Howe, Captain James B. Eads, 
Captain John Ericsson, Dr. R. J. Gat¬ 
ling, and, at a later date, Peter Cooper 
Hewitt. 

I T has now occurred to us that many 
present-day inventors, during the 
present economic depression, have been 
unable to seek patent protection for 
their inventions because of lack of 
funds to meet the expense incident 
thereto. It is desirable that an applica¬ 
tion for patent be filed as soon as pos¬ 
sible after an invention has been 
completed, for while the first to file 
an application will not be given a patent 
for that reason alone, yet in a contest 
between two applicants, each claiming 
to be the inventor of the same thing, 
the one who delays filing an application 
may find it difficult to prove bis priority 
over one who filed earlier, and unless 
he can show a good excuse for not filing 
earlier, the delay m filing may in itself 
be a bar to his getting a patent. In an 
interference contest in the Patent Office 
it is essential that an applicant produce 
proof of the date of conception of the 
invention and its disclosure to others; 
the date when a drawing, sketch, or 
model was made, and in addition, where 
the filing of the application has been 


delayed, the applicant must show a good 
excuse for delay. Lack of funds, sick¬ 
ness, and so on, have been regaided 
as sufficient. 

To all inventors wdio are unable to 
file an application for patent we sug¬ 
gest that they write a brief description 
of their invention, accompanied by 
sketches or drawings, explaining its 
object, and, if they have disclosed tire 
invention to others, include in the state¬ 
ment the name and address of those to 
whom they made such disclosure; also 
explaining why they have delayed filing 
their application, as for instance, that 
they have been out of work for some 
time or are receiving unemployment aid, 
or anything that has made it impossible 
for them to proceed The statement 
should also record the date when they 
first disclosed it to others and where 
such disclosure was made and under 
what circumstances. Drawings should 
be dated and signed, and if the draw¬ 
ings have been shown to others they 
should also sign and date the drawings 
at the time. 

H AYING done this, put all in a 
sealed envelope and send by regis¬ 
tered mail addressed to yourself or 
some one in whom you have confidence. 
Upon receipt it should not be opened, 
for its value as evidence that the con¬ 


tents were piepared at the date of mail¬ 
ing rests on the fact that the letter has 
not been opened In addition to the post¬ 
mark which will show when it was 
mailed, the legislation number and the 
records of the Registration Division of 
the Post Office will also constitute valu¬ 
able evidence which will be available 
when required. Of course, the sealed 
letter should be carefully preserved in 
some safe place. 

By this simple expedient inventors 
can preserve proof which may be the 
means of assisting them in an interfer¬ 
ence contest when seeking a patent, and 
also in proving priority when the 
validity of the patent is attacked in an 
infringement suit. 

While the foregoing suggestion is of¬ 
fered to assist inventors during this 
period of economic depression, it will 
of course he useful and effective at all 
times in preserving proof for future 
contingencies. Inventors should not 
work in secrecy hut should inform their 
friends in whom they have confidence 
as to what they are doing, and show 
and describe their sketches, drawings, 
and models to them. If they do work in 
secrecy, they alone can testify as to 
what they have done and when it was 
done, but such testimony, to be effective, 
must be corroborated by other wit¬ 
nesses. 
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The Glory of Persian Art 


Hidden as the Result of a Drunken Orgy; 
Uncovered by American Archeologists 


T HE entire cultured world was in¬ 
terested when Dr. James Henry 
Breasted, Director of the Oriental 
Institute announced on January 22nd 
that discoveries of the first magnitude 
had been made at Persepolis, the magnif¬ 
icent capital of the Persian Emperors 
and the Versailles of Darius and Xerxes. 
Dr. Breasted says: “One tradition has it 
that Alexander the Great, m 330 B.c., 
sotted with wine and urged on by his 
lady-love of the moment, set fire to the 
roof of one of these palaces, and thus 
sent up in flame and smoke a supreme 
expression of ancient Oriental genius. 
It was a disaster which marked the end 
of the evolution of Oriental civilization 
in western Asia and the destruction 
wrought by that conflagration devastat¬ 
ed and wrecked forever most of the 
works of art which made the palaces of 
Persepolis the great world center of cul¬ 
ture and civilization under the Persian 
Empire.” 

In our issue of October, 1932 we re¬ 
viewed briefly the status of the 12 field 
expeditions of the Oriental Institute. 
The Institute’s Persian Expedition, di¬ 
rected^ Dr. Ernst E. Herzfeld, prob¬ 
ably the attest: living specialist in Per¬ 
sian archeology, now reports two finds 
of the which should 

not be confused. 

Earliest in Stone Age vib 


Relief sculptures of one 
of the great stairways on 
the front of a palace just 
discovered at Persepolis 


lage, Iwo miles from 
Persepolis, which is 6000 
years old. Here lived the 
forebears of the Persian 
Emperors. The village is 
in a mound 300 by 600 
feet and only 10 to 12 
feet in height. 

The walls of the adobe 
houses are preserved in 
places to a height of six 
or seven feet. There is a 
narrow street or alley 
extending the length of 
the little settlement, and 
a modem visitor walk¬ 
ing along it can look in¬ 
to the houses. Through 
the doors, and the earli¬ 
est known windows ever 
found, one can see mural decorations of 
red ochre water color still visible on the 
walls. Standing about on the floors are 
household utensils of pottery, fireplaces 
w T ith burned clay fire-dogs still in posi¬ 
tion, and pottery vessels containing the 
remains of foods, especially the bones 
of probably domesticated animals. In 
some of the dishes lay the flint knives 
with which these ancient people had 
last eaten about 6000 years ago. 

The polychrome designs and motifs 
painted on the pottery mark a new 


chapter in the history of prehistoric art 
Di Herzfeld says: “With the exception 
of some potsherds of the Stone Age in 
Babylonia, the finds that have come out 
of this Stone Age hill by Persepolis, 
both in age and in beauty, throw every¬ 
thing later into the shade.” “Such re¬ 
mains,” says Dr. Breasted, “disclose to 
us the earliest prehistoric ancestry of 
the civilization which reached its culmi¬ 
nation in the palaces of Peisepolis.” 

That evidences of Stone Age cultuie 
and of subsequently imperial splendor 
should be discovered side by side is a 
triumph of archeology in its striving to 
biidge vast periods of time and to re¬ 
construct the life and history of these 
interesting peoples. 

T HE members of the Persian Expe¬ 
dition have been housed in the ha¬ 
rem apartments of Darius the Great 
which have been roofed over, making 
comfortable living quaiters and provid¬ 
ing storage space for the recovered 
sculptures. 

Under 26 feet of rubbish and mason¬ 
ry at Persepolis, Dr. Herzfeld has un¬ 
covered a series of wall sculptures 
which if set together would form a vast 
panel of reliefs five or six feet in height 
and almost 1000 feet long. 

“The discovery is one of the greatest 
and most important in the history of 
archeological research anywhere,” said 
Dr. Breasted. “It not only far surpasses 
any archeological disclosure ever made 
in the history of such research in 
Persia, but there has nevei been any 


The harem of Darius the Great, roofed over and restored by Oriental In¬ 
stitute’s Persian Expedition at Persepolis, now serves as their headquarters 
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discovery like it anywheie in western 
Asia since archeological excavation be¬ 
gan there almost a century ago.” 

The walls of the splendid palaces, 
which stood on the gigantic terrace of 
Persepohs overlooking a mighty plain 
encircled by mountains, weie of sun- 
diied brick, but the colonnaded halls, 
the windows, and the great doors were 
done in black stone which was polished 
like ebony. 

The friezes and sculptured scenes 
were embellished with colors which are 
all lost except m one relief just dis¬ 
covered by Dr. Herzfeld. This single 
example had been sheltered from the 
weather under rubbish for centuries. 
Now uncovered, it leveals the Persian 
Emperor wearing a robe bordered with 
scarlet and purple, shoes of scarlet, and 
other finery in royal hues. 

I T was due to the disintegration and 
final fall of the great mud-brick 
walls that the newly discovered sculp¬ 
tures were preserved, protected from 
the ravages of weather and vandalism 
through the nearly 2500 years since 
they were created. The carvings, which 
include a series of historical inscrip¬ 
tions of the greatest importance, aie as 
fresh as the day when the sculptor’ 
chisels touched them for the last time. 

When the Moslems overflowed into 
this region in the 7th and 8th Centimes 
of the Christian Era, they battered to 
pieces the heads and faces of the sculp¬ 
tured figures they found still visible 
above the ground at Persepolis. But the 
sculptures which the Oriental Institute 
has now discovered escaped their notice 
and therefore constitute an epoch-mak¬ 
ing contribution to the history of 
ancient art 

The subject matter of the leliefs is 
a magnificent duibat representing a 


great group of Persian and 
Median officials standing with the 
gorgeously uniformed palace 
guards of the Persian Emperor 
drawn up at one side to receive 
the ambassadors of 22 subject na¬ 
tions who approach from the other 
side bearing their tribute to Persia. 
The execution of the scenes dis¬ 
plays unparalleled beauty and re¬ 
finement of detail. The palace 
guards, consisting of footmen, 
horsemen, and charioteers, form 
a supeib ensemble. In the sculp- 

Right: The step was repaired by 
a carved piece set with lead. A de¬ 
fect in the figures was remedied by 
carved lead. Relow: Small stair¬ 
way with relief sculptures in stone 





The grand double staircase leading from the main entrance to the terrace 
level above the plain where the beautiful palaces of Persepolis were located 


tor’s representation of each chariot 
wheel, the bronze nail which was 
diopped through a hole in the end 
of the axle outside the hub to prevent 
the wheel from coming off, rs depicted 
in every detail; each nail consists of 
a beautifully sculptured female figure, 
carved with the delicacy of a cameo 
in an area not as large as a postage 
stamp, the legs of the figure forming 
the stem of the nail which is inserted 
in the hole in the axle. 

Persepolis lies high on a plateau 
among the Persian mountains, back of 
the Persian Gulf, 40 miles from Shiraz. 
The Oriental Institute holds a con¬ 
cession to all the surrounding ancient 
sites within a circle of 13 miles with 
Persepolis as its center. The latest dis¬ 
coveries are helping to recover the long 
cultural development which went on for 
ages among the Peisians and their 
predecessors in this region, as they ad¬ 
vanced from the Stone Age to the 
magnificence of Cyrus the Great. 
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Four periods in aviation, based on altitudes attained or to be attained. The 
author deals mainly with the third period—engine flight in the stratosphere 


(Concluded from March) 
ANTASTIC figures have been pub¬ 
lished about plane speeds in the 
stratosphere, ranging from 500 to 
1200 miles per hour. Let us see, how¬ 
ever, what speeds and other per¬ 
formances can really be expected in a 
high-altitude plane and how the diffi¬ 
culties of thin-air flying are being solved 
on planes now in the state of design 
or under construction. 

We know from the discussion pub¬ 
lished last month that the main prob¬ 
lems of high-altitude flying are to 
provide sufficient oxygen for breathing, 
to keep the bodies of pilot and pas¬ 
sengers under sea-level pressure, to 
feed the engine the necessary air to 
keep the power output constant up to 
the service lane, and to retain the grip 
of the ^^ller in the thin air for 

The air > co^^;,^inly 0 f about 79 
percent nitoo^.:^a : '^l K> ut 21 percent 
°*ygen at sea level 3W oxygen content 
diminishes slightly with altitude, but 

,■/. 1 r ! ; 1 [ 


the difference being only 0 5 percent in 
50,000 feet makes this negligible In 
this one respect nature favors the air¬ 
plane designer; the only thing neces¬ 
sary to provide sufficient oxygen for the 
lungs is to compress the thin ail to 
sea-level density. As this compression 
is necessary anyway to provide the 
proper pressure for the continued func¬ 
tioning of body and mind of high-alti- 
tude travelers, two problems are solved 
at one stroke. Thus it also becomes un¬ 
necessary to carry heavy steel bottles 
of pure oxygen and other paraphernalia 
for respiration. 

As the oxygen content of the air at 
altitudes greater than 50,000 feet is 
replaced more and more by hydrogen, 
a different solution of this problem will 
be necessary for rocket planes, flying at 
altitudes of about 100,000 feet or over. 

The simplest solution of high-altitude 
flying would appear to be to use con¬ 
ventional planes and furnish eaph in¬ 
dividual with an airtight suit and 
helmet, such as divers wear, with tubes 


By W. I. EVERS 

for air and piessuie supply. However, 
the lower outside pressuie would make 
the fabric suit bulge out like a balloon. 
Also, any movement of the weaier would 
be almost impossible and so an outfit 
of this sort would be impracticable. 
Stratosphere planes aie therefore de¬ 
signed on the lines of an “inverted” 
submarine. The cabin is hermetically 
sealed to keep compressed an inside, 
whereas the submarine is built to keep 
watei out In both cases the hull or 
shell serves a common purpose to pro¬ 
tect crew and passengers within, against 
dangeious elements without. 

T HE air-tight compartment or pres¬ 
sure cabin of the American plane 
designed as long ago as 1927-1928, had 
a cylindrical body with hemispherical 
ends and double walls, the outside be¬ 
ing the skin of the fuselage, with an 
air space between the walls Double 
transparent casings and panels weie 
provided for the pilot’s observation 
dome and cabin windows. The inter - 
vening spaces for air circulation pre¬ 
vent excessive condensation of moisliue 
from exhaled ait. The space between 
the two cabin walls solved different 
put poses; it would provide a moans 
for cooling the compiessed air, which 
would serve at the same lime to heal 
the cabin and to reduce the difference 
in temperature between the outside and 
inside walls, thus pi eventing undue 
stresses within the metal and joints. 
This will be clear if we keep in mind 
the fact that the inside wall of the 
pressure cabin is heated to almost room 
temperature, whereas the temperature 
of the outer wall is influenced by con¬ 
tact with the outei air at about 60 to 
80 degrees below zero, Falnenheit. 

In this cabin the pilot and passengers 
would be comfortably and safely lo¬ 
cated and protected against the thin air 
and bitter cold outside. A constant sup¬ 
ply of fresh air at sea-level density 
would be fed to the cabin from be¬ 
neath the floor and discharged again 
by an automatic valve, after circulation. 
The air would be supplied by a com¬ 
pressor at a rate not only sufficient for 
breathing but to keep the humidity in¬ 
side the cabin always below 70 percent. 

The pilot’s seat, in this American de¬ 
sign, is located on an elevated plat¬ 
form in the forward end of the cabin 
Overhead is the observation dome, per¬ 
mitting good vision in all directions 
for safe starting and landing without 
the use of a periscope. After the pilot 
has reached his flight lane above 
weather and clouds, there is not much 
for him to do if the stabilizer is set for 
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horizontal flight and the mddei for 
direction. No unexpected gusts of wind 
can distuib the balance of the plane 
and all that lemains to be done is to 
watch the instruments and to keep m 
touch with ground stations or ships by 
radio about the weather below, m case 
a forced landing should become neces- 
saiy. 

The altitude plane is designed to be 
controlled in the conventional manner 
by control column and foot pedals. All 
connecting elements to the control sui- 
faces have to pass through ail tight con¬ 
nections without creating additional 
friction, because hard working controls 
not only put undue stiain on the pilot 
but also make the ship unstable and 
unpleasant to fly. 

Of as great impoitance as the pies- 
sure cabin for high-altitude flying is 
an engine which can piovide power foi 
the anticipated high speeds ten miles 
up. Present engines are made to work 
best in the dense air close to the sur¬ 
face of the eaith. We have shown pie- 
viously that the engine is a glutton foi 
air, because with each gallon of gaso¬ 
line, weighing about six pounds, the 
carbuieter mixes 102 pounds of aii foi 
most efficient combustion and power 
output. At sea level this air amounts to 
about 1350 cubic feet, but almost 3800 
cubic feet are required at an altitude 
of ten miles. 

A 400-horsepower engine will con¬ 
sume about 38 gallons of gasoline pei 
hour; 3876 pounds oi 50,800 cubic feet 
of air are required to satisfy the need 
of the carbuieter at sea level Foi 
equal performance at 50.000 feet, the 
fuel and air consumption by weight 


iemams the same but the volume of an 
lequired pei hour rises to about 334,000 
cubic feet. To feed this vast volume of 
air to the carburetei it is necessary to 
employ an air pump or compressor to 
reduce each 6% cubic feet of thin air 
to one cubic foot, oi the density on 
which engine power depends This 
sounds simple, since engine-driven com- 
pressois foi lower altitudes have been 
in use since 1917 However, there is one 
objectionable feature about this method 
above 30,000 feet, up to which the 
power gained and lequired are almost 
equal, because at 50,000 feet altitude 
it -would require neaily 30 percent of 
the engine powei to drive the com- 
piessoi and this pow T er would be lost 
foi the real puipose of altitude flying 
---the realization of high speed 

T HEREFORE, another source of 
power has been tapped which gen¬ 
erally is w T asted; namely, the hot ex¬ 
haust gases of the engine Experiments 
in this field have been going on in dif¬ 
ferent countiies foi years and the 
United States Army Air Corps in co¬ 
operation with the General Electnc 
Company has obtained very promising 
lesults with exhaust diiven compressors. 
[See page 299, May 1932 Scientific 
American — Ed.] The tempeiature of 
the exhaust ga-. when entering the col¬ 
lector pipe is about 1200 degrees, Fah- 
lenheit, and its average velocity about 
800 feet per second According to the 
heat balance of a 400-horsepower en¬ 
gine, the absolute pow T er in the exhaust 
gases at 50,000 feet 1-1 around 440 hor^e- 
powei, of which about 260 hoisepowei 
are utilizable in a gas turbine. With a 


tuibme efficiency of 50 percent, about 
130 horsepower could be utilized which 
would be sufficient to drive the com- 
piessor, and the full power of the en¬ 
gine could he made useful for speed. 

Although the air supply of the en¬ 
gine thus seems to he solved, another 
difficulty arises; the cooling of the com¬ 
pressed air before it enters the car- 
bureter. Some of us pxobably have 
observed when pumping up a tire with 
a common hand pump, that the lower 
pait of the cylinder and the rubber 
hose become hot. This phenomenon is 
caused by the 'rise in temperature as 
the air is compressed to tire density. 
Exactly the same thing happens to the 
thin and cold air when compressed to 
sea-level conditions The temperature 
increase is about 200 degrees, Fahren¬ 
heit, or fiom about 70 degrees below 
zero to 130 degiees above The air is 
too hot to be fed directly to the engine, 
and as has been mentioned before, be¬ 
comes a souice of heat which is utilized 
for heating the cabin and for equalizing 
the temperature of the outer and inner 
pressure cabin walls before it is sup¬ 
plied to the carbuietei of the engine. 

There are still other obstacles to 
high-altitude flight and although it 
sounds rather paradoxical, one of the 
difficulties is to keep the engine cool 
at 70 degrees below zero The cooling 
effect of the an decreases with its 
density and in spite of the low tem¬ 
peratures at 50,000 feet, the cooling ef¬ 
fect is only about 70 percent of what 
it was at sea level. It liquid cooled 
engines weie used, the cooling system 
would have to he kept under pressure 
(Please turn to page 250) 
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As long ago as 1927, a plane was designed iri the United States for stratosphere flight. The author describes this plane, 
shown diagrammatically above, and uses its principles as a basis on which to explain the problems of stratosphere flight 














More Amateurs ? Telescopes 

J. B. ' Duryea, 1011 Pacific National Bank * y 4 # aluminum. This is Mr. Nelson’s second 

Building, San Francisco, California, with ‘ JX telescope and it magnifies 192 diameters, 

a 10V4-mch telescope made during occas- ”lt took me five months to make my first 

ional trips to his mountain cabin, at a niirror and 12 hours to complete the sec- 

cost of 60 dollars. He writes: "With it sB bBBKKS B^ ond. Even slight experience counts in 

the Great Nebula in Orion is as clear as V' f & this hobby,” he writes. "I have been bad- 

a patch of cloud in an otherwise cloud- V.y \ § ,f- ri ”ly bitten by the telescope making bug” 

less sky, and the attendant stars bis/, 

that I have ever seen.” Mr. Duryea has ^ * ''V* f iKv 

also written several books on insurance An 8-inch telescope of 32 inches focal ^ !yto*x2 hIIIB 1 W * WWBe ^^ 

selling. One is "When to Stop Talking” length, made by Charles H. Boyd, 3315 **-a. 

Ave. L, Brooklyn, N. Y. He states that he \w * ^ % n *, j||jjMB 

hit on the paraboloidal curve by luck! r- tflw 
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Left: Stephen B. Cummings, of Norway, 
Maine, with his telescopes having, respec¬ 
tively, 7-inch and 13-inch glass mirrors 
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A 6-inch telescope constructed of pipe 
fittings by Dehnar C. Lemmon, instructor 
in biology in the Roosevelt High School, 
Dover, Ohio. "I found all the work in¬ 
tensely interesting,” Mr. Lemmon writes. 
''When I return home at evening, tired 
of working with people all day, I spend 
many pleasant hours in my basement shop 
working with things. The total cost of 
materials was about 50 dollars, and the 
fun was easily worth twice that much” 


Right; "It cost me less than five 
dollars to make,” is what George I. 
Moe of Tacoma, Washington, says. 
A steering worm from an old car 
provided the heart of the mounting 


Below: Kenneth N. Reed, 268 Vz 
North Los Robles Ave., Pasadena, 
California and an 84-pound porta¬ 
ble nine-inch telescope made at the 
very low cost of $4.88. Two unique 
braces take the place of the tube 




iM 


mm. 






Left: T. L. Dennis, Prince Bay, New 
York, with 6-inch telescope on a pedestal 
built heavy enough to carry a large 
telescope which he expects to make later 


Lower, left; A 6-inch telescope made by 
H. E. Devereaux, 253 Horton Ave., Lan¬ 
sing, Mich. Mounted on pipe fittings 


H ___ 

A 6-inch telescope made by L. R. Schuler, 
1907 S. Third Ave., Maywood, Illinois, 
from pipe fittings, bolts, and plates. It 
has a worm-gear drive, ball bearings, 
and other mechanical features and, like 
the others, is entirely amateur work 
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What Happens in a 



Locust Point elevator, Baltimore, Maryland, showing gallery connections with 
the piers where grain and general cargo can he handled at the same time 


A S it is one of our piincipal under- 
lying sources of national wealth, 
we have all come to appreciate the 
importance to this country of our grain 
trade. Probably everyone has seen the 
great grain elevators which are found 
on our seaboard or lake fronts, but few 
people really appreciate what goes on 


with each other in all essential details. 

The first operation in grain inspec¬ 
tion of cars on the track, is to take an 
average sample which is sent to the 
laboratory for analysis and grading in 
accordance with the requirements of the 


forced inward by pressure, releasing the 
gram which Hows into a hopper of 3000 
bushels capacity. The car is then tilled 
three ways to an angle of 45 degrees, 
requiring thiee tilts at this angle to le- 
move all the grain. On the last till a 



behind the massive walls. A grain eleva¬ 
tor serves the purposes of receiving 
grain by rail or boat, treating, mixing 
and storing the grain until wanted for 
ultimate shipment by steamer or rail. 
Rapid and efficient methods of handling 
grain are essential and in the plant of 
the Baltimore and Ohio Railroad Com¬ 
pany at Locust Point, Baltimore, facili¬ 
ties are provided by which a tiain of 
100 carloads of grain can be ins 
unloaded and placed m storage 
little more than three hours; un 
forced operations an ordinary 
vessel can be loaded in three 
hours. The total out-put capac¬ 
ity of the plant is 150,000 
bushels an hour of which 75,- 
000 bushels can be concen¬ 
trated on one vessel, oi six 
vessels can each be loaded 
at the rate of 25,000 bushels 
an hour. 

The track installation 
forms a loop which allows the 
cars to move continuously for¬ 
ward. Physical examination is 
made by the car inspector to note 
defect before the cars are opened. 
Then the car seals are checked by th< 
car inspector and the inspector of 
Baltimore Chimbs f oj£ Commerce, e* 
making his own reports, which are then 
by both and which must' 1 agree 


Federal Grain Standards Act. 

When the order to unload is given, the 
car is pulled into the unloading shed. 
The car, when placed on the budge of 
the dumper, is clamped in position, 
elevated to a height of nine feet, and 
tilted at an angle of 15 degiees; at the 
same time the inner holding door is 


Samples of grain are taken from 
the cars for analysis and grading 


baffle plate is placed in the car along 
the floor, which diverts the grain that 
has run by in the second end lilt. The 
car is then hi ought to a level position 
and lowered to the track. The clamps 
are released, and the car is then pushed 
off the dumper and down the empty 
track by the next loaded car. It requites 
eight minutes to unload a cai, and, with 
four dumpers unloading, an average of 
per hour may he maintained. 
1 grain for whatever purpose han¬ 
dled must be elevated and weighed. 
From a bek under the car 
dumper hoppers, the grain is 
discharged into the bottom of 
one of 20 elevators and raised 
by means of endless rubbei 
belts to which are attached 
buckets that carry the grain 
to the scales for weighing. 
The entire contents of a car 
is weighed at one time, the 
scales having a larger capac¬ 
ity than that of any boxcar 
carrying grain. These scales 
“spout” directly to all shipping 
bins and to other bins by means 
f conveyor belts which are slrategi- 
ly placed. 

e location in storage of the grain 
ts subsequent movement in the ele¬ 
vator from bin to bin or while being 
treated are recorded on a black-board in 


























Grain Elevator 

the office. As many as 150 classifications of grain are re¬ 
ceived, all of which must be stored on different lines of belts 
so that maximum delivery may be made at any time 
Under the system of operation, washing, drying, cleaning, 
transferring, or mixing of gram all are carried on simultane¬ 
ously without interfering with the major operations of re¬ 
ceiving and shipping. Whatever treatment is required is done 
in the so-called “workhouse” and the drier house The storage 
house has 182 cylindrical tanks 16 feet m diameter and 96 


Freight cars are clamped and elevated and the grain, re¬ 
leased by pushing in the door, flows into a grain hopper 


Blackboard record of grain stored in elevator affords a 
picture of the movement of the grain from bin to bin 


Dispatching of grain in the workhouse is accomplished by 
spouts which reach the bins within a radius of 30 feet 


Transfer belts carry grain to the point where it is de¬ 
livered by a tripper to the belt which reaches the proper bin 


feet high, and 153 interspace bins, the total storage capacity 
being 3,000,000 bushels. The grain is moved by conveyor 
and transfer belts. The Zelany thermometer system provides 
for taking temperatures at each ten foot level in the bins, 
the readings being obtained from reflecting galvanometers. 
This is necessary in order to know the condition of the grain 
without turning over thousands of bushels. Every possible 
precaution is taken to remove dust which might cause an 
explosion. Dust collected throughout the plant is loaded into 
cars for shipment to manufacturers of cattle feed. 

Ships lie alongside the piers and the grain is brought to 
the holds by means of great closed galleries equipped with 
conveyor belts. The siding of all the galleries is of sheet 
asbestos, the roof of gypsum and the floor of concrete, mak¬ 
ing the gallery construction fireproof. 
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Outside exposure tests of Fabrikoid are being carried on constantly m widely separated spots throughout the 
country. Material which is being tested is sent simultaneously to these "farms.” This is the Miami, Florida, farm 


When Lacquer and Fabric Meet 


E VERYONE is familiar with fabrics 
such as cotton, wool, linen, and 
silk. These textiles have filled a 
very definite need in the world’s econ¬ 
omy for centuries and some of them go 
back to the beginning of history. There 
was, however, need for a material which 
would have a combination of character¬ 
istics not found in any one of the older 
textiles. This material was given to the 
world by the science of chemistry; it 
was a lacquered fabric which could be 
easily worked, which could be washed 
and which could be adapted to a multi¬ 
tude of uses. Fabrikoid. like all articles 
using pyroxylin, is a direct descendent 
of smokeless powder, which made its 
debut shortly after the Spanish War 

A LTHOUGH Fabrikoid has been in 
- use for years, little is known of the 
exacting processes that are employed 
in its manufacture. A great plant at 
Newburgh, New York, turns out a vast 
yardage each day. The basic material 
is woven cotton and the first operation 
is to pick the fabric clean of knots, 
motes, and mis weaves; they may seem 
unimportant in themselves but they 
might cause a blemish in the surface of 
the finished product. Trained operators 
go over it foot by foot. Half of the roll 
at a time comes under the inspection 
of the operator. Then he pushes bis 
chair oh its roller carriage to the other 
side inspection rack and the 

operate^, Is teeSphaited. Before the dyeing 
operation the goods are tested for ten¬ 
sile strength and , 

. ), goods are a color closely 

approximating that which will he on 

s ■ ; 1 1 y . 1 •.' '' 


the finished coating or face material. In 
dyeing, the material is run through a 
trough of the dye solution or, by an¬ 
other plan, the goods are oscillated 
through the dye vat so that every fibre 
is saturated thoroughly. The reason for 
careful dyeing is that in case the py¬ 
roxylin film should wear off, the base 
goods so exposed will show the same 
coloring. After dyeing, the material is 
dried over a series of steam-heated 
cylinders and it finally passes through a 
60-foot drying chamber, to be reeled up. 

F ROM bere the material goes to the 
napping machines where some 
grades are prepared for household use, 
upholstery, et cetera. Napping is done 
by passing the material over rolls that 
look like giant cylindeis of steel wool; 
each roll contains thousands of flexible 
steel points, rotating in opposite direc¬ 
tions. These lightly touch one side of 
the passing cotton, fluffing it into a soft 
napped effect. 

Color in the coating is, of course, a 
very important consideration. A hand 
coated sample is first prepared; with 
this as a guide, colors are blended in 
the mixers with the basic coating com¬ 
pound. Once approved by the head of 
the color room, the formula is given to 
expert mixers and great churns are 
loaded with sufficient compound to com¬ 
plete the job in hand. 

Coating is perhaps the most impor¬ 
tant single operation in the manufacture 
of Fabrikoid. The coating compound is 
applied in very thin coats by closely 
set knives—time after time—until the 
desired thickness has been obtained. 


Another inspeclion catches faults which, 
being coveied, might pass the final 
physical inspection bofoie the emboss¬ 
ing operation. 

In the embossing processes, the lac¬ 
quered fabric is impressed with special 
designs which simulate any grain effect 
desiied, and which remain for the life 
of the fabiic. 

After embossing, Spanish effects and 
multi-toning are produced by a finish¬ 
ing process in which a top coat of a 
special composition is put on the ma¬ 
terial and then scraped off. The new 
color remains only in the “valleys” 
formed by the embossing process. 

A final inspeclion on both sides 
maintains uniformity m color, grain, 
and finish. The inspection is made 
under nearly peifect lighting conditions, 
so that the customer may be sure of 
getting an article which is as perfect 
as it is humanly possible to make. 

B EHIND all these processes of manu¬ 
facture are the chemical and physi¬ 
cal tests These include chemical 
analysis, optical analysis, tests of 
strength of materials, submission of 
samples to fader-meter lest, beat, 
humidity, and so on. The scrub test 
determines the resistance of the mate¬ 
rial to scuffing and flexing. The “exuda¬ 
tion” test assures that there will be no 
chemical change in tropical countries. 
There are also abrading tests, fold tests, 
seat flexing tests, cold crack tests, aging 
tests and, finally, exposure tests. Cer¬ 
tainly the E. I. du Pont de Nemours & 
Co. Inc. can never be taxed with being 
careless in testing this product. 
































Before the woven cotton base is dyed and coated, it 
is picked silk-smooth under the vigilant eyes and 
skilled hands of highly-trained operators who exam¬ 
ine both sides for minor imperfections of all kinds 


Here the varied elements of 


The coating compound, care¬ 
fully matched with sample as 
to color, and the base cotton 
fabric meet at the head of a 
coating machine where a "doc¬ 
tor” knife distributes the com¬ 
pound in very thm coats— 
coat upon coat—until the dyed 
goods have received a coating 
of the requisite thickness. This 
is essential to obtain a film of 
good quality and greatest an¬ 
chorage. In some cases as 
many as 30 coats are required 



the finished coating composi¬ 
tion are mixed into one. In the 
files in this room are formulas 
for 12,000 colors and shades, 
all properly classified and in¬ 
dexed. Shadings so subtle that 
the untrained eye could not 
identify them are cross-index¬ 
ed so the key can be found 
when called for by a manufac¬ 
turer. A trial batch of the col¬ 
or is made up by hand and is 
then matched up against the 
factory mixture which is load¬ 
ed in great churns or mixers 



mm 


Left: Since Fabrikoid is 
subject to much scuffing 
and rubbing when used for 
book covers, upholstery, 
cushions, luggage, and so 
on, the "abrader” tester 
was developed for making 
specific tests; it determines 
the resistance of the coated 
fabric to abrasion, testing 
both the film and the color 


Right: This fold tester de¬ 
termines the probable life 
of the fabric, making a 
searching test for cracking 
under flexing. For medium 
grades, a test of 1000 folds 
under 10 pounds pressure 
is treatment usually given 
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Misconceptions on Ramie Fiber 

R AMIE fiber has been in the news so 
much recently m connection with cer¬ 
tain would-be economic discussions that a 
clearing up of some of the false impres¬ 
sions concerning it is fitting. 

First of all, ramie fiber is not new, as 
some glib talkers would have us believe, 
by inference at least. It is said to have 



A branch of the ramie plant show¬ 
ing the distinctive leaf and the fruit 

been one of the principal fibers used in 
China for making cloth previous to the in¬ 
troduction of cotton into that country about 
1300 4.D. It is cultivated commercially only 
m China and Japan, although it lias been 
grown in other countries for experimental 
purposes. All the work of propagation, cul¬ 
tivation, harvesting, and preparation of the 
fiber is done by hand. It is not readily spun 
on spinning machines designed for other 
fibers. Importations of ramie into this 
country are small. 

Ramie yams produced in the United 
States, England, and France have been used 
chiefly in the manufacture of incandescent 
gas mantles. A wide variety of woven fab¬ 
rics are made by a factory at Emmendingen, 
Germany. Tablecloths, napkins, plushes, 
covering for upholstered furniture, cur¬ 
tain^, carpets, dress goods, and knit goods 
are made of ramie fiber. In China this 
fiber is used fjpjr-virions fabrics similar to 
^ linens, and especially tor fishing lines, 
• ( 3^®$* .mosquito. nets, summer clo thing ,, and 
grass cloth of various kinds. The Swatow 
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grass cloth, used in embroidery or drawn- 
work doilies, table covers, and the like, is 
probably better known m America than 
any other ramie fabric made m China 

The areas in the United States where 
ramie could be grown are generally lim¬ 
ited to the warmer Gulf Coast. Ramie must 
have abundant rainfall, but will not thrive 
in swampy land. It can not survive if the 
roots freeze in winter* Much American cot¬ 
ton is grown on comparatively dry land, 
and much of it where there is frost in the 
winter. This land could not grow ramie 
successfully. 

Mechanical harvesting is impractical so 
far. In any climate humid enough to give 
a good growth, the ramie will mold if cut 
and bound in bundles. Therefore it has to 
be spread out or kept so air can get to it 
to dry it. 

The fiber is strong on a straight pull, but 
can not stand twisting. It is good for use 
in salt water, as in fish nets. 

Practically no experiments have been 
made with converting ramie into paper. 

New Fertilizer from Peat 

A MMONIATED peat, a new feitilizer 
u material, has been developed in the 
laboratories of the United States Depart¬ 
ment of Agricultuie. It seems to combine 
many of the good features of the two 
familiar types of nitrogen-carrying fer¬ 
tilizers. It has not been developed commer¬ 
cially yet, but chemists of the department 
say that the manufacturing process is 
simple and relatively inexpensive and that 
the commercial production of ammoniated 
peat offers opportunity for material saving 
in freight on fertilizers. Small-scale experi¬ 
ments with plants have given promising 
results. 

By heating ammonia and peat under 
pressure, about two thirds of the reacting 
ammonia is changed to chemical combina¬ 
tions that are not soluble in water. These 
forms are generally similar to the nitrog¬ 
enous fertilizer materials in cottonseed meal 
and animal tankage. Roughly, a third of 
the ammonia remains in water-soluble 


hums Depending on temperature, the peat 
may be ammoniated so that it will consist 
of as much as 20 pel cent of nitiogen. A 
20 percent product would thus contain m 
each 100 pounds nearly half as much quick- 
acting nitiogen as 100 pounds of sodium 
nitrate and at the same time would con¬ 
tain about twice as much slowei-acting 
nitiogen as 100 pounds of cottonseed meal 
In other wotds, 100 pounds of 20 peieent 
ammoniated peat would be roughly equiva¬ 
lent to 200 pounds of cottonseed meal, plus 
50 pounds of sodium mtiaLe. 

Raw peat is of idatively little value as 
a nulutive ingredient m feitilizer, but is 
lecognized as a highly desirable dement 
in mixed feilihzeib because of its value as 
a conditioner, picvcnimg the caking of the 
product, and because it supplies to tin* 
soil a desiiablc hum ol organic mattci - 
A E. B. 


Yeast Testimonials Condemned 

M EMBERS of the Vienna medical 
faculty who have given medical testi¬ 
monials m favor of yeast have been “offi¬ 
cially sharply reproved by the dean,” that 
official, Piof. Di. Ernst Pick, has jusL in- 
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Ramie plants four feet high. The 
fiber is obtained by stripping off 
the bark and then decorticating it 
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foimed the Amencan Medical Association. 
All members of the faculty were forbidden 
to give any testimonials intended for ad- 
vei using purposes in the future. 

The statement to the American Medical 
Association was signed by both Prof Dr. 
Pick, dean of the medical faculty and di¬ 
rector of the pharmacologic department, 
and by Prof. Dr. Roland Grassberger, foi- 
mer dean of the medical faculty and di- 
leclor of the hygienic department. 

An investigation by the faculty showed 
that not a single member of the Boaid of 
Piofessors (heads of departments) of the 
medical faculty is involved in the yeast 
testimonials, and that the onl> ones con¬ 
cerned weie seven privatdozents not in¬ 
cluded on the board, and not one of whom 
has the official position of teacher or is m 
charge of a department. 

Privatdozents, according to the statutes 
of the universities of Austria, are not ap¬ 
pointed by the state but are merely per¬ 
mitted by the state to teach, explains the 
American Medical Association. 

The Vienna medical faculty statement 
contended that the testimonials favoring 
yeast weie “spread and misused for ad¬ 
vertising in American illustrated and otliei 
magazines m quack-fashion.” 

The medical faculty is concerned lest, 
through the impropriety of these advertise¬ 
ments, the reputation and esteem of the 
Vienna Medical School be seriously af¬ 
fected among the medical profession and 
people in America, and requested the 
American Medical Association to spiead 
the explanation of the situation among its 
members and also publicly —Science Ser¬ 
vice. 


Paint in the Stratosphere 

ROFESSOR AUGUSTE PICCARD, fa¬ 
mous for his ascent into the strato¬ 
sphere, used an American-made finish on 
the cabin of his balloon on the recent 
ascension because it fulfilled the special 
requirements demanded for the scientifn 
voyage. This finish is known as Dulux and 
has been recently developed by E. I. du 
Pont de Nemours and Co , Inc It is made 
on an entirely new formula with a synthetic 
resin base and was chosen because, among 
other things, it was not absorbent to the 


sun's rays and, therefore, would prevent the 
creation of heat m the cabin A furthei 
point was that luminosity due to reflected 
light was necessary for the interior of the 
cabin due to the reduced dimensions of the 
portholes. The finish was used on both the 
inside and the outside of the cabin. Pro¬ 
fessor Piccard, after the ascension, re¬ 
ported that the product was successful for 
all the objectives intended Fie stated as 
follows: 

(1 ) We had good luminosity during the 
ascension m the interior of the cabin. 

(2) The adherence of Dulux to the 
aluminum was perfect, the enamel funning 
one bodv with the metal. 

(3) The reflection of the heat-beanng 
ia>s of the sun was such that during this 
second ascension we suffered from cold 
During the second trip the temperature m 
the interior of the cabin was 40 degrees 
Centigrade (72 degrees FahrenheU) lowei 
than it had been during the fiist trip 

(4) On landing and in the subsequent 
transport of the cabin it was dragged over 
a gramte-like eaitli and as a result sus¬ 
tained a number of dents and scratches on 
its extenoi. However the Dulux did not in 
any way chip off. It was carried away m 
places with the upper layer of the alumi¬ 
num just as if it had made one body with it. 

Synthetic Quinine and a New 
Anesthetic 

T WO important chemical discoveries m 
the field of medicine aie lepoited in 
a recent issue of Industrial and Engineer¬ 
ing Chemistry Fiom the University Col¬ 
lege of Science in Calcutta cornea the 
report of a synthetic quinine which pos¬ 
sesses the same antiparasitic value as the 
natural pioduct but is considerably leas 
hitter. Full information is yet lacking but 
the synthetic mateiial is reported, on the 
basis of preliminary experiments, to he 
probably more useful than natuialiy occur¬ 
ring quinine. 

At the University of California Medical 
School, experiments in the use of divinyl 
oxide show it to be a lapid and efficient 
geneial anesthetic. The report of this woik, 
confirmed in the Univeiaity of California 
Hospital, states lhat divinyl oxide acts 
moie lapully than ethei oi chloiofoim, and 



Professor Piccard standing beside 
the spherical gondola of his balloon 


is more lapidly voided fiom the system 
than ethei, with less excitement and nau¬ 
sea to the patient. Thiough its use there 
is less in nation of the lungs, less dis- 
tuibailee of the heait, and less change of 
the body’s chemical equilibnum than with 
older anesthetics.— A. E B 


Materials in Radio 

HE strikingly large quantity and vari¬ 
ety of materials which are used by the 
American radio industry is revealed in a 
statistical leport compiled by the United 
States Department of Commerce. Steel, in 
strips and bars, leads the metals in quan¬ 
tity, totaling 110,000 tons a year. Copper, 
in sheets and as wire, follows with 12,000 
tons, with copper alloys accounting foi 
4000 tons more. Tin in foil foim and tin¬ 
plate aggregates 1800 tons Nickel alloys, 
used in tubes, amounts to 1500 tons, and 
zinc totals 1200 tons. 


Valuable Insecticide Found in 
Weed 

HE Devil’s Shoestring.” also known 
as the wild pea, a common weed in 
the eastern half of the United States, con¬ 
tains rotenone, a valuable insecticide, a 
United States Department of Agnculture 
chemist has found. The discovery is sig¬ 
nificant for farmeis, both as potential 
growers of the plant and as users of the 
insecticide, to insecticide manufacturers, 
and to importers who cany on international 
Hade in rotenone and other commercial 
insecticides. 

W. W. Skmnei, assistant chief of the 
Chemical and Technological Research 
Unit of the Bureau of Chemistry and Soils, 
fust called attention to the probable in¬ 
secticidal value of devil’s shoestring, fol¬ 
lowing his observation that bees and other 
insects fed on nearby plants but avoided 
the blooms of this toxic weed Doctor Skin¬ 
ner later instigated the research which led 
to the recent discovery of this weed’s 
rotenone content by E. P. Clark of the 
bureau’s Insecticide Division. 

Rotenone, which is used for the same 
purposes as pyrethrum and nicotine in¬ 
secticides, has been extracted chiefly from 



Interior of the "cabin” of Professor Piccard’s stratosphere balloon 
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derris, a vine from the East Indies and 
from the root of the cube, a South Ameri¬ 
can shrub. It is deadly to many insects, 
but it does not poison man or animals* 

The deviFs shoestring, Cracca virgmiana , 
is the first North American plant found to 
contain rotenone. Related species are found 
in tropical countries The discovery of 10 - 
tenone in this American plant promises to 
make the United States independent of 


increases behind the piopeller and the an 
flow slows down, the piessure of the an 
increases and this piessuie will have a foi- 
ward component of action on the tube. In 
other woids, the energy losses behind the 
propellei may be recupeiated to some ex¬ 
tent. Wind tunnel experiments have indi¬ 
cated that these theories are worth serious 
eonsideiation. 


signals, the collect ness oi speech and 
liansnussion of weathet bioatlcasts, the 
condition and facilities of intermediate 
landing fields. 

The patrol planes aie fully equipped foi 
night flying and foi iadio leeeiving and 
tiansmittmg. Perhaps the most impoitant 
task in night patrol is inspection of the 
beacon lights. The patrol pilot notes first 
whethei each light is visible at the dis¬ 
tance from which it is noimally possible 
to obseive these powerful searchlights, bin¬ 
der conditions of good visibility the total¬ 
ing airways beacon should be seen at least 
30 miles away. If the beacon can not be 
seen at the usual limit of its tange, it may 
be that the beam is not adjusted to the 
conect elevation and tins has to be coi- 
reeled immediately, if the beacon is dark, 
a patiol pilot takes steps immediately to 
have it put back into opeiation. These and 
other duties have to be carried out winter 
and summei. Regulai log books aie kept 
and reports aie frequently sent to Wash¬ 
ington 

The Depaitmenl is to be heartily con¬ 
gratulated on the establishment of this 
Airway Patrol, the only one in existence 
the world ovei —A K, 



Side view of the flying Venturi, illustrating details described in article 


foreign sources for insecticides made from 
rotenone. 

The rotenone is found chiefly in the 
root of the plant. Rotenone and other con¬ 
stituents of an insecticidal nature make 
up 4 or 5 percent of the roots. Department 
scientists believe this could be increased 
by selection and breeding. Rotenone now 
costs about the same as the pyrethrins, 
the active principles of pyrethrum flowers, 
but the department scientists believe that 
as its use increases it will become cheaper. 
It is rapidly coming into use in green¬ 
houses, for truck crops, and for combating 
fleas and other external parasites on ani¬ 
mals. Spray material, containing about 5 
percent rotenone, has recently sold for 
about 10 dollars a gallon. A gallon of this 
material is diluted to make about 800 
gallons of spray.— A . E. B. 


A Flying Venturi 

E NGINEER Stipa of the well known 
Caproni factory in Italy has recently 
built and flown a curious type of craft 
which has been termed a “Flying Venturi.” 

The engine, as shown in our sketches, is 
placed inside a huge tube; the propeller 
is at one end, to the sides of the tube are 


Signor Stipa consideis his present ma¬ 
chine to be purely an experiment and is 
of the opinion that his system will have a 
much better chance of success in very large 
aircraft. In a very large machine, the tube 
would be proportionately much smaller. A 
number of such propellers with .their en¬ 
gines would then be mounted inside a 
cantilever wing. On a large scale, the 
Venturi propeller system looks even more 
plausible. There is really not enough basic 
aerodynamic data available as yet to pass 
definite judgment .—A K . 


The Airway Patrol 

A NUMBER of large American cities 
have endeavored to establish aviation 
police, but none of these efforts have de¬ 
veloped very far. Flying traffic is not as 
yet extensive enough to justify policing of 
the air. But while there are very few aerial 
policemen, another inteiestmg profession 


PROPELLER 


attached the wings and tail surfaces; the 
pilot is seated in a humplike structure on 
top of the tube. The experimental machine 
has a gross weight of 1763 pounds, a span 
of 47 feet, a horsepower of 120, and a wing 
area of 205 square feet. 

English critics are apt to treat this ma¬ 
chine rather flippantly. A facetious writer 
in Flight fears that small boys may easily 
stow away in the Venturi without the pilot 
knowing it. “They would have a slightly 
time, hut then what boy 

minds that?** ' 

French and Italian writers are more 
friendly to the idea. It is perfectly true 
Hmt owing to the !lnher t|, ' l air passage the 
, fiction will be increased. But on 
hand, as the section of the,"tube' 



Superaviation 

A CLASS discussion at the California 
Institute of Technology has aioused 
much interest and from reports in the 
pi ess, one might gathei that flying at 1000 
miles per hom is imminent. The discussion 
was based on a paper by the Italian scien¬ 
tist, General G. A. Croeco, read by him 
before the Italian Association foi the Ad¬ 
vancement of Science in September, 1931. 
Little has been added to the General’s 
statement of his theories, and Italian is not 
a language which Ameileans deal with 
readily. It is not out of place, therefore, to 
discuss what General Cioceo meant by 
Superaviation —the leim which he used to 
denote flight in the stratosphere at speeds 
above that of sound. 

The air resistance or diag in flying may 
be divided into two pails: 1—That, involved 
in producing the lift of the wings. 2—-That 
involved in overcoming the resistance to 
motion of the rest of the machine, which 
is teimed parasite drag by aviation en¬ 
gineers (There is a resistance of the wings 
themselves which has nothing to do with 
their lift and which may lie considered as 
part of the parasite drag ) 

The resistance due to lift varies m- 
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has opened up to the experienced flyer* 
that of Airway Patrol Pilot. 

The Department of Commerce is con¬ 
stantly improving and increasing its aids 
to navigation over the federal airway sys¬ 
tem. These aids must be periodically 
checked up for performance and effective¬ 
ness by the patrol pilots now assigned to 
such duty. The patrols check relative 
brightness and elevations of beacon light 
beams; the orientation of radio range 
courses and the transmission of proper 


Rear view of the flying Venturi. 

Engine is suspended in fuselage 

versely as the square of the speed. When 
the speeds are very high, the drag due to 
lift becomes negligibly small. 

The parasite resistance, on the other 
hand, varies as the density and directly as 
the square of the speed. 

If we could fly at 500 or 600 miles per 
hour at sea level, the resistance due to lift 
would be negligible as previously stated. 
But the parasite resistance would become 
enormous, and the horsepower required 
prohibitive. The way to get around this pro¬ 
hibitive parasite drag and horsepower is 
evidently to fly at very high altitudes where 
the density of the air is very low, and the 
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paiasite drag is deci eased in pioportion 

Based on this theoietical but quite defi¬ 
nite advantage, attempts are being made to 
fiy m the stratospheie. But the advantages 
of stratosphere flying can only be attained 
when the power of the engine is main¬ 
tained at altitude. This is done by super¬ 
charging which means compressing the air 
hack to sea-level conditions before ad¬ 
mitting it to the carbureter. (See also “The 
Truth About High-Altitude Flight,” March 
and this issue of Scientific American. 
Ed ) 

General Crocco, following the thoughts 
of many distinguished men, suggests that 
for superaviation the internal combustion 
engine must be replaced by a totally dif¬ 
ferent type of prime mover, namely the jet 
propulsion engine. The jet propulsion en¬ 
gine is of course akm to the rocket motor, 
and many pioneers consider that the rocket 
motor is in itself the solution of super¬ 
aviation. 

Reduced to its elementals, the rocket 
motor is a mechanism whereby liquid 
oxygen is suitably fed into a combustion 
chamber into which gasoline or a similar 
fuel is also introduced. The mixture is 
ignited, and the resultant gas mixture, at 
high temperature and pressure, flows with 
great rapidity through a suitably shaped 
orifice As the gas passes out into the 
atmosphere its great speed causes a power¬ 
ful reaction on the motor, which, in turn, 
diives the aircraft through the thin air 

Crocco, however, considers that the 
rocket motor is not the solution of the pro¬ 
pulsion problem at high altitudes in spite 
of its apparent simplicity. 

The rocket motor has to carry its own 
supply of oxygen, and the amount of 
oxygen required for the combustion of 
gasoline is roughly six times the weight of 
the fuel. Hence long flights will involve 
prohibitive amounts of liquid oxygen. 

The General revives a suggestion of 
Rene Lorin, a Frenchman, who in 1913 
suggested the simple mechanism illustrated 
in the diagram. The Lorin engine would 
take m the oncoming air, perhaps at a 
speed of 1500 feet a second or more (in 
the superaviation of the future) through 
the front opening. The air would be highly 
compressed on entrance into the engine 
because of its great speed. Its temperature 
would rise at the same time. Mixing with 
the gasoline at “auto-ignition” tempeia- 


lure, theie would be combustion, a gieat would be swung out of the gas stream and 
increase in temperature and pressure, and the jet reaction system would come into 
a rush out at the rear of the engine at play. (See Maich, 1932, Scientific Amer- 
even greater speed than that of the air- ican. Ed ) 

craft as a whole The Lorin type of en- The other suggestion is that a conven- 
gme would not need the heavy and awk- tional superchaiged power plant and pro¬ 
ward supply of liquid oxygen, it would be peller would be used until an altitude of 

automatic and very simple some 15 or 20 miles above the earth’s sur- 

Granted that the Lorin nozzle is indeed face had been reached. The Lorin engine 

the power plant foi superaviation, there would then be brought into play, 

still remains a serious difficulty. Jet pro- Needless to say, every one of these plans 
pulsion motors become efficient only when is full of difficulties and complications 



Lorm’s jet propulsion engine. Arrows show direction of air movement 


the speed of the exhaust gases issuing from 
the rear of the engine is not too greatly 
m excess of the speed of the flying ma¬ 
chine. At high altitudes and at speeds of 
1000 miles per hour, Lonn’s mechanism 
can probably be made to give just as high 
an efficiency as the present day combina¬ 
tion of propeller and internal combustion 
engine 

But at the beginning of a journev when 



Combined rocket and supercharged 
engine airplane. This would seem 
the best type for stratosphere flying 


neai sea level, the flying machine speeds 
are low and the jet engine is woefully in¬ 
efficient. Therefore there must be at start¬ 
ing some auxiliary power plant to get the 
plane up to the great heights. Professor 
Goddard suggested that the exhaust gases 
of the rocket motor should work on a gas 
turbine which in turn would drive an 
ordinary propeller. Then when sufficient 
altitude had been reached the propellers 


The problem of the jet engine itself on 
the Lorm principle is sufficient to provide 
some real work for research men for ten 
years. The transition from supercharged 
flight to jet reaction flight is another nut 
to crack. Superaviation will probably only 
come after years of experimentation by 
engineers, chemists, inventors, and de¬ 
signers.— A. K. 

Taking a Flying Boat on Board 

HE process of taking a flying boat of 
large dimensions on board a naval 
vessel is quite complicated. Hoist and 
tackle, masts and jibs are brought into 
play, with plenty of well trained blue¬ 
jackets to assist in the task. The entire 
weight of the flying boat is suspended from 
two points on the upper wing, and the wing 
has to be designed very carefully to with¬ 
stand this concentrated load. 

In our photograph is shown a Keystone 
Patrol (equipped with two Wright 575 
horsepower engines) being hoisted aboard 
ship in a dead calm. When there is wind 
and rough sea, the difficulties may be very 
great. The surface vessel may roll or pitch 
one way; the flying boat with its huge 
wing-spread may be buffeted by the wind 
in some other direction. 

This partially explains why the United 
States Navy employs so many land planes 
for its observation work. The land plane 
is less cumbersome, can be more readily 
catapulted, and has more speed than the 
flying boat. When its fuel is exhausted it 
can alight only on land or on the deck of 
an aircraft carrier. The flying boat can not 




XT S Navy. Official photograph 

Hoisting a seaplane aboard U. S. S. Ogalala, at Hilo, Hawaii 


alight on the aircraft carrier, and if it lands 
m the water, it may be impossible or 
dangerous to hoist it on hoard. Therefore 
the land plane may be a better service type 
for many purposes than the flying boat 
one would expect the Navy to use—,4. K . 

Night Winds Forecast by Lighted 
Balloons 

S MALL, free balloons carrying little 
paper lanterns or tiny electric lights up 
through the air make possible night-time 
forecasts of the velocity and direction of 
the wind at different atmospheric levels. 
The electric lights, which are heavier and 
more expensive than the candle-lighted 
lanterns, are used only where there is dan¬ 
ger that forest fires might be started by 
the lanterns, which sometimes burst into 
flames. Meteorologists attached to the air¬ 
ways weather service maintained by the 
Department of Agriculture in co-operation 
with the Department of Commerce can 
follow the gleam of the illuminated pilot 
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balloons after dark as easily as they can 
watch the unlighted balloons by day. 

Each pilot balloon, about 30 inches m 
diameter, is filled with just enough hydro¬ 
gen to insure ascension at a uniform rate 
of 600 feet a minute. The ascent is care¬ 
fully timed and watched through a theodo¬ 
lite, an instrument something like a 
surveyor’s transit, on which angular read¬ 
ings of the balloon’s position are made at 
one-minute intervals. From the readings 
thus obtained meteorologists compute the 
balloon’s direction and speed of travel for 
each minute of flight. This reveals the 
velocity and direction of air currents 

Continuing the pilot balloon runs by 
night, which for some time have been made 
at scheduled intervals throughout the day, 
gives nocturnal fliers the guide they need 
for steering clear of air levels where dan¬ 
gerous head winds prevail and keeping m 
the levels of favorable following winds. 


A Refined Design 

HE indomitable Commander Frank M. 
Hawks, aviation advisor to the Texas 
Company, has fully recovered from Ins 
accident and is ready to seek new records 


with a wonderful new plane, the Shy Chief , 
built by the Northrop Corporation and 
equipped with the new Wright double-row 
engine of 14 air-cooled cylinders, which 
develops 700 horsepower. 

The new plane is a marvel of structural 
and aerodynamic design. It weighs 3300 
pounds empty, and 7100 pounds fully 
loaded. This means that the disposable load 
(fuel, oil, pilot, and so on) is actually 115 
percent of the empty weight, a figure which 
is perhaps a record. Altogether, the Shy 
Chief will carry 616 gallons of gas. With 
a high speed of 245 miles per hour, the air¬ 
craft will provide a splendid tool for the 
research in high-altitude flying which Com¬ 
mander Hawks is undertaking. 

As in all Northrop designs, the Sky 
Chief is qf metal throughout, with metal 
covering, so that the outer surface of the 
plane is^mopth’ and durable. 

By dint of much wind-tunnel research, 
by filleting the wings carefully into the 
body, the air drag has been reduced to a 
minimum. The ait resistance of the entire 
pJane 'with its wing area of 365 square feet 
'fa,;eq^f4ent to only sfbt square feet of 


flat plate held perpendiculai to the wind 

Although the loading in pounds per 
square foot of wing area (that is, gioss 
weight of 7100 pounds divided by 365 
square feet of area) is appioximately 19 5 
pounds, the landing speed is only 54 miles 
per hour This low landing speed is achieved 
by the use of a special form of split flap 
which increases the maximum lift capacity 
of the wing 38 peicent and hence lowers 
the landing speed appreciably. 

Everyone is now familiar with the use 
of ailerons placed towards the tips of the 
wings for purposes of lateral conLrol. But 
if theie is a special flap of this type, there 
is no loom for the ailerons. That is why 
small movable surfaces are placed above 
the wing as shown m our photograph. By 
moving these suifaces in opposite dhec- 
tions, the lateral contiol is quite as good 
as with the conventional addon .—A K 


Protection Against Antarctic 
Storms 

PLANE similar to the Sky CJuef of 
Commander Hawks is to he used by 
Lincoln Ellsworth for his 1933 trans- 
antarctic explorations. A serious difficulty 


m such woik is to guard the plane againsl 
sudden sloims. It will be remembered that 
the Byid expedition lost a high-wing plane 
in the Antarctic in a paiticulaily violent 
blizzard. 

With a low-wing monoplane the danger 
m a blizzard is diminished and Ellsworth 
has in mind the following useful dodge: 
The airplane will be provided with skis 
for snow flying. A couple of trenches are 
dug into the snow in which the skis are 





Commander Hawks examines the 
Sky Chiefs 14-cylinder Whirlwind 


run The wing is then snug near the giound, 
and the airplane can successfully defy the 
fury of the stonn .—A K. 


The Pilot’s Second Set of Senses 

HE new low-wing, all-metal, twin- 
engine Boeing transport plane is rap¬ 
idly nearmg completion. The new machine 
will he one of the fastest if not the fastest 
multi-motored planes in the woikl. The 
new design involves many novel features 
and the very latest practice. A striking idea 
of the complexity and completeness of the 
instrument panel on a modern transport 
ship is given by one of our photographs 
Flight instruments, the pilot’s second set 
of senses, aie naturally placed in the? cen¬ 
ter of the instrument panel. These include: 
directional gyro; artificial horizon; an 
speed indicator; a turn and bank indicator; 
a late of climb indicator; and a clock. 

The engine instruments aie grouped 
somewhat to the right.. Since two engines 
are employed, all engine instruments are in 
duplicate, and thus we find, from Lop to 
bottom 2 fuel pressure gages; 2 oil pres¬ 
ume gages; 2 ml temperature gages; and 
2 electi ic tachometers. 

To the left of the flying instruments is 
a miscellaneous group. This includes a 
landing-gear position indicator warning the 
pilot that he must let down his letiaotible 
landing gear before setting down his plane; 
outside air temperature gage; cylinder tem¬ 
perature gage; and fuel gages. On the 
extreme right are a primer, a parking 
brake lever, switches, and so on. The com¬ 
pass is not shown but is located in the 
“vee” of the windshield. 


FLIGHT ENGINE 

INSTRU MENTS I NSTRUMENTS MISC. 



Complexity and completeness of the instrument board on a modern transport 




A marvel of the air: Commander Hawks’ new Northrop Texaco Sky Chief 
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A Boeing multi-motored plane nearing completion, with two engines installed 


Our readeis may be curious as to how 
an airplane shop looks when a plane is 
nearing completion Another photograph 
shows the center section of the Boeing 
plane with the two engines mounted at 
the leading edge of the wing. When every¬ 
thing appears to have been finished on the 
airplane, the correct installation of the 
power plant, the adjustment of the many 
lines and engine instruments can give the 
constructor endless trouble 1 
The beautiful balanced lines of the mod¬ 
ern airplane do not just happen They are 
the lesult of endless study on the drafting 
board, by clay modeling, and by wind- 
tunnel testing. A third photograph shows 
a master layout in wood representing one 
side of the Boeing transport fuselage This 
master layout m wood requires all the 
infinite care that is taken m laying out a 
racing yacht hull — A. K. 


Searchlight Efficiency 

S OME two years ago a new searchlight 
made its appearance on the market 
It gave much better performance than those 
of pievious design and at the same time 
was much smaller and more compact. At 
that time a searchlight less than 18 inches 
in diameter, using ordinary incandescent 
lamps and giving a beam candlepower of 
1,840,000 was an ‘‘impossibility,” but it 
was produced in 16-inch diameter 

Just to make matters more interesting, a 
lamp that consumed only 240 watts was 
used, while all other units in use at that 
time were using lamps that consumed 1000 
watts or moie to obtain lesser results. It 
opened up new fields for incandescent 
searchlights. 

It was found that this new searchlight 
would project sufficient light to read a 
newspaper at a distance of five miles. Air¬ 
plane pilots repoited that they could see 
its beam nearly one hundred miles. Mili¬ 
tary organizations mounted these search¬ 
lights on airplanes and found that they 
had much greater range than anything that 
they had tried before. Still the engineers 
were not satisfied, so they impioved the 
unit. 

Recent tests on the impioved units show 
that the beam candle-power has been in¬ 


creased to over three million, a gam of 
more than 60 percent. This searchlight is 
still a 16-inch unit using a 240-watt lamp. 
The system of mirrors and lenses, how¬ 
ever, has now been improved to the limit 
possible with existing machinery for the 
manufacture of these optical parts. 

The optical svstem now employed con¬ 
sists of three paits A pmnary reflector 
of silvered glass, accurately formed to a 
curvature known as a modified parabola of 
rotation, then highly polished; a secondary 
leflectoi of silvered glass, ground and pol¬ 
ished to a form which redirects into the 
mam beam most of the light which would 
oidinanly be lost, a front lens of ground 
and polished clear glass, having wires of 
a special alloy fused into it for additional 
strength and safety, providing maximum 
protection for the costly reflectois A spe¬ 
cial alloy was used for these wires m order 
to obtain a nearly perfect bond between 
the metal and glass, thereby assuring that 
no distortion of the beam would result due 
to slight changes in glass density imme¬ 
diately adjacent to the wires. 

This improved searchlight, using an in¬ 
candescent lamp, now offers practically the 
same visibility of range as the usual type 
of high intensity searchlight using a lumi¬ 


nous arc as a light source. As the initial 
cost of an incandescent searchlight, cost 
of operation, and cost of maintenance are 
much less than the arc type searchlight, this 
means that the incandescent lamp, due to 
the ingenuity and perseverance of West- 
mghouse engineers, has successfully in¬ 
vaded a new T field 


Odorless Asphalt 

NDUSTRIAL adoption of a new method 
of manufacturing asphalt emulsions de¬ 
vised at Columbia University will banish 
the smoky, smelly ‘‘tar-pots” used m road 
repairing, according to a leport of Pro¬ 
fessor A. W Hixson and J. M. Fain. 
Asphalt emulsions now in use have failed 
to replace hot asphalt in road repairing, 
roofing, and similar applications, because 
of their tendency to break down, giving a 
surface which is not waterproof, but the 
new emulsion is said to be as efficient as 
the hot liquid asphalt and far easier to 
apply It can be spread with a paint brush 
or a tiowel, or it can be squirted on a 
surface with a paint or cement gun.— 
A E. B. 


Pharaohs Knew Alloys 

VEN the ancient Egyptians learned to 
make and to use alloys, according to 
an article in the Chemiker Zeitung (Ger¬ 
many) dealing with the chemical compo¬ 
sition of prehistoric bronzes. 

Up to about 4000 is c., an analysis o f 29 
objects of Egyptian origin shows, fairly 
pure copper w T as used. Bronzes began to be 
used from about 1200 b.c. on. The objects 
examined contained from 57 to 100 per¬ 
cent copper, with small quantities of iron, 
zinc, nickel, arsenic, tin, silver, and bismuth. 


Impairing Health by Excessive 
Caution 

EALTH faddists belong to that mi¬ 
nority of persons who naturally 
become excessively enthusiastic about 
something because it is new, says Dr. 
Theodore B. Appel, Secretaiy of Health, 
Commonwealth of Pennsylvania, writing in 
the United Stales Daily. They are likely 
to he influenced by the gloss rather than 
by the heart of the matter. They are “in 



A master layout in wood representing the side of a transport fuselage 
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the mode,” which, after all, is often their 
mam concern. 

Such persons fall for all sorts of ideas, 
some of them good, others only half good, 
many of no value, and others of decided 
harm. It is quite impossible to control per¬ 
sons of this type, for by their very nature 
they are quite uncontrollable. So, if they 
make a mess of things, it is their own fault. 

But there is another class who are really 
sinceie about health and long life, who over¬ 
do the thing. And advice can help such 
persons. 

A well-meaning man recently came into a 
physician’s office somewhat worried about 
his condition. The doctor, after questioning 
him, discovered that he religiously walked 
four miles a day, watched his diet like a de¬ 
tective, got his eight hours nightly sleep 
willy-nilly, drank no coffee or tea, used no 
tobacco, and in every other conceivable way 
seriously and conscientiously attempted to 
carry out the basic living rules 

But the sad fact remained that physical 
righteousness had not only gone to his head 
but to his body also. This individual had 
become so imbued with the religion of 
proper living that he unconsciously had be¬ 
come a fanatic, and in his fanaticism had 
become so violently earnest in well-being, 
that the thing back-fired upon him. 

In short, he was a nervous wreck, which 
should at least prove that health fanati¬ 
cism, whether directed toward fads or ortho¬ 
dox expressions, is neither good for the 
soul nor the body. 

Persons, of course, should become inter¬ 
ested in healthy living. And they should 
abide by the major rules of nature, and thus 
make a practical application of their inter¬ 
est. But when the zeal for health becomes 
an obsession, it is carrying the thing quite 
too far. 

After all, the main object in life is to 
live Most of the living should be a more or 
less automatic affair with the primary rule 
of moderation and good sense crowning all. 

Goldenrod to Yield More Rubber 

HE United States Department of 
Agriculture is trying to increase the 
amount of rubber in goldenrod. 

Believing that goldenrod has possibili¬ 
ties as an emergency source of rubber for 
the nation, the department has planted 
several native species of the plant at its 
experimental station near Charleston, South 
Carolina, and will select and breed promis¬ 
ing varieties. Rubber specialists of the de¬ 


partment believe the rubber content of 
goldemod may be incieased just as the 
sugar content of sugar beets was incieased 
by breeding and selection. 

In the last two years the department 
analyzed more than 30 species of golden- 
rod gathered m the vicinity of Washing¬ 
ton, D. C., and at Charleston, finding 
some in which the leaves, which contain 
most of the rubber in goldenrod, yielded 
as much as 7.91 percent rubber. 

The Charleston plots have plants con- 



Painless extraction with gas. Tung¬ 
sten oxide is inserted into the flam¬ 
ing trough of a hydrogen fur¬ 
nace at the Westinghouse Lamp 
Company. Three hours of this and 
all moisture has been extracted, 
leaving powdered metal tungsten. 
This powder is placed in huge pres¬ 
ses and pressed into solid metal 
for drawing into lamp filaments 

tiibuted by the Edison laboratories in 
Florida, plants collected in the vicinity of 
Charleston, and plants from Washington, 
D. C., and near-by legions. 


Large Areas Revert to Forests in 

TJ. S. 

HE area of forest land in the United 
States has increased about 33,000,000 
acres, or more than 6 percent, since 1920, 
United States Forest Service estimates in¬ 
dicate. Reversion of cultivated and pasture 
lands to forest is largely responsible for 
the increase. 

A recent study of existing information on 
forest areas places the commercial-forest 


area at 496,000,000 acres. Of this total, 
however, only about three eighths beats 
saw timber; one fourth bears trees of 
coidwood size, and the remaining three 
eighths varies from fully stocked areas of 
young growth to land practically hare. 

Sixty million acres of forest land have 
been so denuded by lumbering and fne 
that they are not restocking naturally and 
will not again become productive without 
artificial assistance over a long period of 
years. Abandoned farms, reverted pastures, 
and cut-over forest lands on which owners 
have been unwilling or unable to pay taxes 
are accumulating much faster than the 
facilities for planting them to good tree 
stands. Most of this land has commercial 
limber potentialities, if good forest man¬ 
agement and artificial planting can be 
supplied. 

The estimate of commercial forest area 
does not include about 10,000,000 acres 
withdrawn from limber cutting for recre¬ 
ational and other public uses, nor does 
it include about 100,000,000 acres of low- 
grade woodland and scrub of little or no 
value for production of saw timber, al¬ 
though much of it is valuable for water¬ 
shed protection. 


How Big is a Bridge? 

HE question “How big is a bridge?” 
is asked by Wire Engineering , a pub¬ 
lication of the Roeliling Company, and 
answered by the statement “That depends 
on the 'measuring stick.’ ” 

Some say the Golden Gate Bridge will 
be the biggest; others say the George 
Washington will still hold its first place in 
suspension bridges. For the third place, the 
Ambassador and the Delaware compete, 
while for the fourth place, the Delaware, 
Brooklyn, and Manhattan bridges are con¬ 
testants. 

Bigness in suspension bridges, therefore, 
is a matter of the factors picked for the 
measuring. 

Suspension bridges are “built-to-order”— 
built to meet local traffic conditions, pres¬ 
ent and future, and every such bridge is 
a designing and constructing problem unto 
itself, a problem for the traffic, bridge, and 
cable engineers, the geologist and financier 
With the historical Brooklyn bridge as 
a starting point in big suspension bridges, 
each bridge since then has been built big 
to meet some local traffic condition—bigger 
than the previously existing traffic-moving 
facilities, and a look into the future for 
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of all cables <C). Percentage of bigness and order of bigness (3) are given for single cable and all cables of each bridge 


how much bigger to build to meet expected 
traffic requirements* But what is bigness 
m suspension bridges? 

If we take the popular conception— 
length of span—as our measuring stick, the 
new Golden Gate Bridge (with its 4200- 
foot mam span and its total length of each 
cable, 7694 feet, anchorage to anchoiage) 
takes first place, as shown in an accompany¬ 
ing graph. To the cable manufactuiei, this 
means a far different problem than a 
shorter main span with a heavier load to 
carry as is the case with the George Wash¬ 
ington Bridge, in second place, (with a 
3500-foot mam span and 5212 feet as a 
cable length, anchorage to anchorage). 

If we take diameter-of-cables as the unit 
of measurement of bigness, the Golden 
Gate, with its 36 ^-inch diameter cables as 
compared with the 36-inch diameter of the 
George Washington, is still the biggest. 

Length of mam span and diameter of 
cable are, however, only a part of the picture. 

To express size in terms of u total- 
strength-of-cable” gives a more complete 
idea-picture in comparative bigness, for in 
such terminology is included the lequire- 
ments not only of length but also of width, 
traffic requirements, and additional lanes 
or decks for future needs. 

Consider, then, the most prominent ele¬ 
ments of the George Washington Bridge— 
the four massive parallel wne cables, built 
for a total strength of 350,000 tons, or 
87,500 tons per cable, to meet the heavy 
traffic demands of today. A study of the 
second graph enables us better to appre¬ 
ciate the size of these two great structuies, 
and the relative position of the other eight 
in this group of big bridges. The ten 
bridges with cable strength of 25,000 tons 
and over have been selected for this com¬ 
parison. 

Bigness, it may be concluded, is best 
measured m “cable strength” whether we 
consider the total strength of the cables in 
the bridge as a unit or a single cable. 


New Uses Wanted for Arsenic 

AT the recent annual meeting of a Eu- 
xJL ropean ore-mming company. It was 
revealed that the potential output of arsenic 
in 1933 is 400,000 tons of ore. The ultimate 
destination of the enormous quantities of 
arsenic to be produced is a problem. 

It is hoped that new uses for arsenic will 


be found which will make it possible for 
the company to dispose of their stocks on 
the world maiket This, being unsuccessful, 
arsenic will follow m the footsteps of 
mercury. In both cases theie is an attiac¬ 
tive opening for chemical in\ention. 

At present arsenic is being used in 
medicinal prepaiations; in lead alloys foi 
bullets and shots, pyiotechmc and boiler 
compositions; as a depilatory agent, manu¬ 
facture of paint pigments, opal glass and 
enamels; textile dyeing, calico piinting; 
bionzing agents or decoloiizing agents for 
glass; foi insecticides, vermin poisons, 
sheep dips, and so on.— A. E . B. 


New Strapping Tool 

SINGLE tool foi snapping boxes, 
packages, and the like, which incoi- 
porales stretching, sealing, and cutting 
mechanism is now being marketed by the 
Acme Steel Company, Chicago. This new 


New combination strapping tool 

tool, it is claimed, automatically assures a 
good strapping job. Strapping time Is ma¬ 
terially reduced because many motions 
formerly required of two and three tool 
systems are eliminated. 

In operating the new combination tool, 
the seal is snapped into the mouth of the 
sealer and the band is inserted in the tool. 
Then comes a simple and efficient one-two 
action. One stroke of the stretcher lever 
tightens the band. One stroke of the 
sealer lever applies the seal, seals it, and 
cuts the hand from the coil. 




W T hen the above operations are com¬ 
pleted, the tool still retains the loose end 
of the band so that it will be right at hand 
for the next package 


Radium in Canada 

T HE discovery of large deposits of radi- 
um-beaung minerals in the Great Bear 
Lake district of Canada has led to the de¬ 
velopment of a more efficient method of 
extraction of the element fiom its ores 
Announcements of this fiom Canadian offi¬ 
cial souices imply that the quantities of 
ladmm thus made available aie comparable 
with those from the Belgian Congo which 
now pioduces practically all the world’s 
ladmm. It is expected that the efficiency of 
pioduction by the new process will make 
Canadian radium an important factor in 
the market. Commercial operation is not 
yet fully under way.— A. E. B. 


A Roof That Could Last Three 
Centuries 

T HE Pennsylvania Terminal in New 
York has a roof which metallurgists 
estimate can last for 300 years 
Samples from the roof, which was built 
in 1909, lecently were carefully measured, 
weighed, and subjected to microscopic ex¬ 
amination, as well as checked in accordance 
with other methods of laboratory procedure 
to deteimine what had been the effect on 
the monel metal roof of nearly a generation 
of exposure. 

It w r as found there had been little or 
no physical effect in the material, or loss 
of weight. So slight was the impairment, 
due to corrosion, of its value for roofing 
purposes, that it was said the roof could 
last a minimum of three centuries. 


Insulin, Fattener for Thin 
People? 

F OR healthy lightweights who otherwise 
cannot be stuffed to pleasing plumpness, 
Dr. Harry Blotner of Peter Bent Brigham 
Hospital, Boston, recommends insulin, valu¬ 
able diabetes remedy. 

In a recent reporL to the American Medi¬ 
cal Association he describes the results of 
this use of insulin in 19 healthy but skinny 
persons. They all gained weight immedi¬ 
ately on three daily doses of ten units of 
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Schematic diagram 
of the automatic 
yacht steerer, show¬ 
ing the hook-up of 
the compass with the 
steering wheel and 
the connection of 
the wheel with quad¬ 
rant and tiller by 
means of cables. The 
remote control han¬ 
dle is shown in low¬ 
er left hand corner 


insulin. Most of them held the gain after 
stopping the insulin. The dose was varied 
in a few cases. 

Dr. Blotner found from careful study of 
these persons that insulin probably in¬ 
creases the appetite, so that the individual 
eats more; increases the assimilation of the 
food, acts as a tonic, making the individual 
feel stronger, more active and less nervous. 
There are apparently no bad effects from 
the use of the drug for this purpose — 
Science Service. 

Automatic Yacht Steerer 

A UTOMATIC steering equipment, for 
- years available for large ships, is now 
produced in sizes adaptable to yachts and 
ships from 30 to several hundred feet long. 
This equipment, called the Holmes Steerer, 
is a product of the Automatic Compass 
Corporation of New York. Some of its ad¬ 
vantages are: Release of the helmsman 
from the wheel; dependability of steering 
(the machine is tireless, continuously on 
duty); accuracy of course; economy of 
operation (the steerer requires only about 
50 watts from a storage battery, and saves 
fuel because it uses less rudder than hand 
steering) ; and safety at all times. 

Essentially, it is an electric steering 
machine controlled by a magnetic com¬ 
pass. Its heart, the standard magnetic com¬ 
pass, has not been tampered with but is 
mounted in the usual way in a standaid 
gimbal and binnacle. The control head 
which governs the steering machine is a 
small, self-contained, sealed unit that can 
be removed and replaced on the compass 
at will, with no exterior moving parts and 
containing nothing more delicate than an 
electric coil, a light, rotatable needle and 
electric contacts. 

The steering mechanism is built into a 
sturdy quadrant mounted directly on the 
rudder post. It occupies lit lie more space 
than the usual quadrant. It employs an 
improved form of the famous “impulse” 
method of steering. Briefly, the action con- 
m applying to the rudder a series of 
periodic swings or “impulses.” Between im¬ 
pulses the rudder is allowed to “trail”— 
return to its mid-ship position. Thus when 
the vessel sheers she is restored to her 
course by a series of individual steps rather 
than by a swing. Therefore ste can not 
over-swing—the steering is “straight line” 


stable or “dead beat” with a minimum of 
rudder and an accuracy frequently bettei 
than one degree. 

Special consideration has been given to 
the change from hand to automatic steel¬ 
ing and vice-versa. The first literally con¬ 
sists of setting the desired couise on the 
head, putting the helm amidships and 
closing an electric switch At all times llu* 
wheel is available foi hand maneuvering 
and m emergencies the boat can be taken 
over by hand without turning oil the elec¬ 
tric switch. 

A remote control device is also available 
which consists of a small hand control lei 
with a flexible cord connection. It may be 
taken to any part of the boat anti the 
Automatic Steerer controlled by hand from 
it. It lends itself to many uses such as 
sword-fishing or steering fiom a forward 
cockpit. 

The automatic steering compass is a 
standard Ritchie liquid magnetic “under- 
lit” compass similar to the model supplied 
by Ritchie to the United States Navy, but 
especially adapted for automatic steering. 
It is mounted in the usual gimbal ring, 
and may be installed in any appropriate 
binnacle Illumination is provided by elec¬ 
tric light under the compass. 

The working parts of this head aie: 


1. A fieely moving contact ami—cairy- 
mg a magnet needle. 

2 A rotatable ring with the above- 
mentioned electnc contact segments mount¬ 
ed on it and arianged in two series, Right 
and Left. 

3. An electro lifting magnet. 

The contact aim has a pivot at its bot¬ 
tom wlueh rests on a plate of glass. Mag¬ 
netic interlock between its magnet and the 
compass magnets causes tin* contact aim to 
follow the compass with an u< curacy of 
bettei than Vi degiee. 

Periodically (about once a second) this 
aim is lifted by the electro lifting magnet 
and makes contact with one oi anothn of 
the contact segments on the rotatable ring. 
A current is thereby caused to flow through 
the paiticular contact touched. 

The rotatable bead has an azimuth cm le 
graduated in degiees to conform to the 
compass card. The course is set by rotat¬ 
ing the head until the desired course ap¬ 
pears over the lubbei line. The automatic 
control will then apply ruddei to bring the 
vessel to the set course and hold hex there 
Changes oi collections in couise can all 
he made at will by simply rotating the head 

The equipment consists of compass, bin¬ 
nacle, compass head, quadrant steerer with 
motor, terminal panel, wheel btake, control 



Action under impact of the Traffic Tape described on opposite page 
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switches and conti ol cable Remote control 
consisting of control handle, cord, plug and 
socket is sold separately. 

Wire Tape Guard Rail 

H INGED posts, freak construction, and 
complicated spring airangements on 
highway guard rails are eliminated by the 
use of a new tape which is composed of 
woven wire. Elimination of the helical 
twist is said to increase the strength, while 
the increase in width gives greater \isi- 
bility. Also, the increased width reduces 
damage to vehicles because of the widei 
suiface at the point of impact. 

This new tape, pioduced by the Page 
Steel and Wne Company and called Page 
Traffic Tape, is erected as simply as is 
ordinal} round cable It is rigid in the 



Section of new guard rad tape 


plane veitical to the ground but flexible in 
the plane parallel to the ground so that it 
acts to stop a \elncle giadually. After acci¬ 
dents, the maker claims the guard raiL 
composed of this tape are easily and in¬ 
expensively repaired. Due to the tape’s 
flexibility, undei impact, less post break¬ 
age is also claimed. 

The tape is composed of 21 cable wiies 
woven flat, 2 l/ * inches wide, and held to 
shape by cross wires every few inches of 
its length. Its finish is hot galvanized so 
that it presents a silvery white appearance 
with good visibility both day and night. 


Arsenic Improves Concrete 

T HE lesistivity of concrete against the 
attack of water can be substantially 
improved by impiegnaling with aisemous 
acid, according to a patent taken out by 
0. C. A. Falkman and A, R. Lmdblad, of 
Stockholm, Sweden. The inventois claim 
that a good effect is obtained by coating 
or spraying the suiface with an aqueous 
solution or suspension of aisenic anhydride 
For moie solid constructions, such as 
bridges, dams, and quays, it is recom¬ 
mended that the impregnating agent be 
applied by means of pressure, in ordei to 
attain a moie thorough penetration of the 
concrete mass.— A. E. B . 


New Chemical Process of 
Extracting Copper 

C HILEAN chemists have worked out a 
new piocess for the extraction of cop¬ 
per from its oies by the use of iodine, an 
element of which the country has abun¬ 
dant natural supplies. According to In¬ 
dustrial and Engineering Chemistry , the 
process is based on the affinity of iodine 
foi copper. By means of this process, all 
copper is precipitated as cuprous iodide, 
unmixed with any other iodides. Thus, with 
the industrial development of this process, 
(Please turn to page 243) 


How Much 
Is Your Doctor 
Worth to You? 

If you become alarmingly ill you want 
a doctor at any cost 1 In fact, you can't even 
stop to think of the cost if }our need is ur¬ 
gent But when you are well—all, that is 
a different matter! 

In one }ear the people in this country 
paid their doctors more than a billion dollars. But they spent almost twice 
as much for cosmetics' They spent almost three times as much for recreation, 
and more than three times as much for candy, ice cream, soft drinks and to¬ 
bacco. Just how much is your health woith to }ou? 

In an aiticle m the April HYGEIA, entitled U A Layman Looks at Lay¬ 
men, 5? William Katcher, a lawyer, says that we are not according our medical 
profession either the cooperation or the remuneration it deserves—and thou¬ 
sands of people are paying the penalty 1 In a delightfully human way he proves 
Ins point with examples and statistics He tells of his own acquaintances who 
failed to seek medical advice when it was needed—or to follow it when it was 
sought. 

You will recall similar instances in your own circle of acquaintances. Or 
you may even see yourself as otheis see you 1 It’s an entertaining article—and 
an eye-opener as well. 



In the April HYGEIA read about 


Children. 

How to ti am the child fiom 2 to 6 yeais old m 
piupei habits of eating, sleeping, elimination, etc 

Tuberculosis 

What the National Tubeiculosis Association is 
doing to educate the public as to the cause and 
pi eventual of tln < » disease 

Vegetables 

What has the color of a vegetable to do with 
the waj it should be cooked 7 Tlieie’s leallj some¬ 
thing to it 1 


Pyorrhea 

Foui out of five do not have it' But who doesn’t 
fear it 7 Read about its cause and effect, and how 
it may be pi evented. 

Cancer 

Why woman’s false modesty is often the cause 
of cancer of the bieast and reproductive organs 

Medicine Cabinets 

What’s in yours 7 Read what eveiy family medi¬ 
cine cabinet should have m it—and what should 
be removed 



HVPT7T A The Health 
niuBln. Magazine 

is filled each month with just such helpful articles on prac¬ 
tically every phase of health. HYGEIA is published by the 
American Medical Association for the layman. It speaks with 
authority on health. If you are interested in your health and 
in that of your family, you will find HYGEIA exceedingly 
wordi while. Try it for the next six months! 


Introductory 6 Months $1 

Regular Subscription $2.SO a Year 

AMERICAN MEDICAL ASSOCIATION SA-4-33 

535 North Dearborn Street, Chicago 

Enclosed is $1 00 for an introductory 6 months’ subset iption to HYGEIA, The Health 
Magazine I am a new subscriber. 


Name_ 

Address. 



THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 




P ORTABLE telescopes like the one 
made by C. R. Wassell and described 
in tins department last November can be 
thrown mto a car and transported beyond 
the glare of city lights. More portables 
have now been made and here are notes on 
three of them 

The first is by George Groston (who usu¬ 


ally signs his name Xton) of La Grande, 
Washington, secretary of the Amateur 
Telescope Makers and Astronomers of 
Tacoma (also see A.T.M., page 444), who 
writes 

"My portable compound telescope was 
built for service on Mt. Ranier. It is a 
triple telescope, so constructed that it can 
be changed quickly to a Newtonian, a 
Cassegrainian, or a Gregorian, as desired. 
The six-inch mirror works as a New¬ 
tonian at //3. The Cassegrainian sec¬ 
ondary and the Newtonian diagonal 
are both mounted on a turret, an ex¬ 
tension of which projects through the 
aluminum tube and is rotated by 
means of a knurled knob, m order to 
bring up the desired combination. To 
use the telescope as a Gregorian this 
turret combination is removed as a 
unit, leaving the Gregorian secondary 
which is permanently in place. 

“The weight, including the tripod, 
is 24 pounds. The upper section of 
the telescoping tripod legs is of air¬ 
plane steel tubing and the lower of 
duralumin. Each upper section of the 
tripod has a small steel cone brazed 
? n ^ , ^ a corresponding recess 

in the edge of the mirror cell, 
and 4ns tfe, 1 legs are drawn 
and held tightly in place by means 
o£ thiee center-coimected airplane 
tnmbuckles. This a rigid 

£ cr transportation, also pro- 
, the tube and a convenient 


rest. Vibration is a pi ice which one must 
expect to pay for portability and extreme 
lightness combined with high power. 

“The secondanes are 1% inches in di¬ 
ameter. By using the Kirkham direct focal 
test (ATM. page 271— Ed ) they were 
accurately figured. Then small diameter 
would have made thus a difficult job by 
any other method. They have micrometer 
adjustments in three directions, accuracy 
in this lespect being absolutely necessary 
to good performance. 

“The photographs used in the new edi¬ 
tion of A.T.M. to illustrate the Ronchi test 
were made from the mirroi used in this 
instrument. This is also the first mirror to 
be figured and tested by this method.” 
(Messrs. Kiikham and Groston live near 
one another and often co-operale,— Ed.) 


Left: Xton and his portable tele¬ 
scope. Above: The same, folded up 

handle for carrying, as is shown above. 

“The tripod head is made to such a 
diameter that the open end of the tube 
will nest in it, providing a tight cover 
that protects all the optical surfaces from 
dust and possible damage in transit, as well 
as a convenient base on which to store 
the telescope. 

“This instrument was made mainly for 
terrestrial observing but it performs well 
in astronomical work on the Cass and 
Greg combinations. The Newtonian, hav¬ 
ing such a short effective focal length, 
corresponds in design characteristics to a 
very large field glass, giving a brilliant 
wide field of low power. Vibration is the 
principal disability experienced with this 
type of telescope when used in astronomical 
work. However, this one soon comes to 


Left to right: Russell W. Porter, Harold A. 
Lower of San Diego, and Byron L. Graves of 
Los Angeles, hobnobbing at Lower’s observa- 
totfy. The photograph by James C. Critchett 


Johnston’s telescope—and daughter 

A NEAT portable telescope is thai 
made by Don II. Johnston of 
The Humphrey Company, Cleveland. 
Ohio, who writes briefly: 

“This is an 8-inch portable job. Full 
equatorial mounting with slow mo 
tions. Pipe fittings are used, and the 
rest of the parts came from scrap 
heap. The outfit is very rigid and 
steady and, owing to the short tube, 
it can be carried outside and set up 
easily and quickly. Highest magnifica¬ 
tion is 187 diameters. The finder is 
adjustable and eyepiece holder has 
rack and pinion movement. Focus 
37% inches.” 

T HE Sellers portable altazimuth 
mounting, made by F. J. Sellers, 
F.R.A.S., M.E., of 42 Church Crescent, 
London, N. 10, England, is shown in 
an accompanying drawing, which 
nearly explains itself. A 4 is a universal 
joint. A® is a screw for slow motion 
in altitude. B 2 represents two rods 
which may be rotated by the hand- 
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grip in order to move the telescope m 
azimuth. This tight-fisted control is a very 
positive one. Quick approximate adjust¬ 
ment is made by spreading the bi-pod side- 
wise or forward, or both. Roth controls are 
within convenient reach of the eyepiece. 
The mounting is light m weight. Mr Sel¬ 
lers is the author of Chapter X, Part X, of 
“Amateur Telescope Making” and is promi- 



The Sellers portable altazimuth 


nent in amateur astronomical circles in 
England. 

O N page 410 of the new edition of 
“Amateur Telescope Making” the two 
mentions of caustic soda, m lines 14 and 
15, should be changed to caustic potash. 
On page 233 in Editor’s Note change Ohio 
State to Ohio Wesleyan. Please don’t forget 
to hunt for further errors in A.T.M, as 
you read, and report them to us. Ten thou¬ 
sand pairs of eyes are better than one, 
and we are anxious to locate the mistakes 
—and we don’t say “if any,” since it is 
common experience that newly published 
matter usually contains them. 

P RELIMINARY plans are being worked 
out for a national get-together of ama¬ 
teur telescope makers, to be held in Chi¬ 
cago, probably in June. The following note 
concerning it is from Arthur Howe Car¬ 
penter (A.T.M., page 380), president of the 
Amateur Telescope Makers of Chicago: 
“This organization,” he writes, “will be host 
to all members of the telescope making 
fraternity in the nation and we should like 
the event to take place in June, concur¬ 
rently with the meeting of the American 
Astronomical Society, which is set for June 
21-25. We should like to hear from pro¬ 
spective visitors as soon as possible, in 
order that we may make plans. Address 
811 Bell Avenue, La Grange, Illinois.” 

As you will gather, the plans for this 
national convention have not yet fully ma¬ 
tured, but you will be informed through 
this department regarding any changes. At 
present the American Association for the 
Advancement of Science also proposes to 
hold its summer meeting in Chicago be¬ 
tween June 19 and 30. The sessions of this 
great meeting are open to anyone inter¬ 
ested in science and willing to pay small 
membership fees (less than five dollars). 
The Chicago group hopes to have a head¬ 
quarters booth open throughout the sum¬ 
mer, where amateur visitors may hobnob 
with them and actually work with them. 
So here are two added inducements and 
three great conventions of scientists! 

A national organization of amateurs will 
also be effected at this meeting. 


AMATEUR TELESCOPE MAKERS 

We ship materials anywhere at the lowest possible prices for first quality merchan¬ 
dise Reflector Making Kits include glass discs of proper thickness, eight grades of 
Abrasives, Polishing Materials and Simple Instructions, sizes 4" to 12" 

Other Tinsley products and services Eyepieces, Prisms, Rack and Pinion Eye¬ 
piece Holders, Finders, Cells, Complete Mountings and parts, finished or rough cast; 
Silvering and Lacquering, Books on telescope making and amateur observing, Tech¬ 
nical advice and mirror tests free of charge, Complete Equatorial and Portable 
Altazimuth Telescopes ready for use 

Send 6c in stamps for 24 PAGE FULLY ILLUSTRATED CATALOGUE, de¬ 
scribing and picturing all products 

TINSLEY TELESCOPE AND INSTRUMENT CO- 

3017 Wheeler Street Berkeley, California 


SPRINGFIELD, VERMONT 
Birthplace of the Amateur Telescope Movement 
HEADQUARTERS FOR 

Mirror-Making Outfits / Prisms / Hohbygraphs / Eyepieces 
Finder Telescopes i Mounts / Schott-Jena Class for Refractors 


i 


ANOTHER BRAND NEW ITEM—THE ERECTOR 
This erecting train of lenses mounted in a tube allows you to use your 
own celestial eyepiece to obtain a RIGHT-SIDE-UP terrestrial image. 
Postpaid, $6 . 

SEND YOUR SPECULUM FOR FREE TEST AND ADVICE 


1 


Send for free price list 

JOHN M* PIERCE, 11 Harvard Street , Springfield 9 Vermont 


Textbook on 

Spherical 

Astronomy 

By IF. M. Smart , D.Sc., Astrono¬ 
mer, Cambridge Observatory 

Amateur astionomers with mathe¬ 
matical leanings will revel in this 
new book which fills a gap that has 
previously been but poorly filled. 
It covers m separate chapters: 
spherical “trig,” the celestial 
sphere, refraction, the meridian cir¬ 
cle, planetary motions, time, heli¬ 
ographic coordinates, aberration, 
parallax, precession and nutation, 
proper motions, astronomical pho¬ 
tography, navigation, binary star 
orbits, occultations and eclipses, 
and is almost wholly mathematical, 
408 pages. $7.20 postpaid 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 


Amateur 

Telescope Making 

Albert G. Ingalls, Editor 


All the information you will need as to 
grinding, polishing and silvering mir¬ 
rors How to test and correct them. How 
to design and build a mounting, together 
with a few chapters of more advanced 
work All in language anyone can un¬ 
derstand $3 00 postpaid domestic. 

SCIENTIFIC AMERICAN 


Silvering Made Easy by the barrel Process 

Kits supplied which contain all necessary in¬ 
gredients in measured quantities Specially 
recommended for telescope mirrors Failures 
eliminated. Equally successful in the hands of 
novice or expert Full directions with each kit 
Send for descriptive circular 

THEODORE WOOD 11 W. 42nd St, N. Y. City 


MICROSCOPE SLIDES IWdt 

a Cents 
AfU each 
No Stamps 

BROOKLYN, N. Y. 


1. Diatoms from Nevada or Caitf. 

2. Polyeystlna from Barbadoes 

3. Fossil Foraminifera from 

fombigbee River, Miss. 

H. ROSS 348 MAPLE ST. 


Reflecting Telescope Supplies 

Semi-Polished Spherical Mirrors. 

Ground on machine to any Focal length 5"—$5.00, 
6"—$7 50, 7"—$9 00, 8"-—$H 50, 9" —$14 00, 10 — 
$17,00, 11"—$19.00, 12"—$22 00 Glass Tool and 
Pitch included 

Super Quality Reflector Outfits. 

Extra Thick Mirror Discs. Abrasives, Rouge, Pitch 
Included Postpaid anywhere. 6"—$5, 8"—$7, 10 — 
$10 50 

Ramsden Eyepieces* 1J4" Outside Diameter. 
U"—1" Focal length, $3 each 35x, 5 sec¬ 
tion brass Telescope 2*4" Achromatic Objective Ter¬ 
restrial eyepieces, special $2175. Free Catalog on 
lenses. Prisms, eyepieces, outfits 

FRED MULLER 

2l7~7th Ave New York City 


■Amateur Telescope Makers-! 

6" mirror outfits, including everything to grind and 
polish mirror, $4 00 Other sizes proportionately low 

PRISMS—Ta" w Ii/f6"-$l; I‘/ 2 "-$4.50; (%"-$«. 

FINEST QUALITY GUARANTEED 

40 mm achromatic lenses, brass cells, 12 F L $2 10 
1" Ramsden Standard eyepieces DA" dia . $2 25 
F L achromatic eyepieces, 1" dia revolv¬ 
ing focus, for delicate adjustment $2 50 

18 mm achromatic lenses 5" F.L Special 2 for $1 00 
2" achromatic, 5 sect brass telescope, 30 
power, morocco leather covered . $18 75 

Amateur Telescope Making, 3rd Edition $3 CO 
Send foi 1933 catalogue on Telescopes, 
Microscopes, Binoculars and Optical Supplies 
PRECISION OPTICAL SUPPLY CO 
991 E. 163rd Street New York City 


CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


Housing Objectives and Programs (a pub¬ 
lication of the President’s Conference on 
Building and Home Ownership), edited by 
John M. Gries and James Ford, gives the 
reports of the correlating committees on 
technological developments, legislation and 
administration; standards and objectives; 
education and service; organization pro¬ 
grams, local and national; and research. It 
includes the addresses of President Hoover 
and Dr. Ray Lyman Wilbur. It is a bound 
book of 345 pages. Make checks and money 
orders payable to James Ford, President’s 
Conference on Home Building, New Com¬ 
merce Building, Washington, D. C.— $1.15; 
foreign $1 25. 

Bailey Boiler Meters (Bulletin No. 44) 
afford an accurate, reliable and efficient 
guide for boiler operations. They show ex¬ 
actly what the operating conditions are at 
every instant and furnish the necessary 
information for correcting faulty conditions 
as soon as they occur so that maximum 
economy may be maintained at all times 
Much valuable information is given in the 
bulletin. Bailey Meter Company, Cleveland, 
Ohio — Gratis . 

Airworthiness Requirements for Air¬ 
craft Components and Accessories 
(Aeronautics Bulletin No. 7-F). These 
regulations apply to all important com¬ 
ponents and accessories which are manu¬ 
factured as complete units and purchased 
by aircraft manufacturers and (or) opera¬ 
tors for use on licensed aircraft, except 
engines and propellers which are treated 
separately in Aeronautics Bulletin 7-G. 
Aeronautics Branch , U. S. Department of 
Commerce , Washington, D . C — Gratis. 

Cancer Then and Now is a large pamphlet 
dealing with the subject of cancer, its 
treatment and control, charts and educa¬ 
tional exhibits are included. New York 
Cancer Committee, 34 East 75th Street, New 
York City — $1.00. 


Annotated Bibliography on the Hygienic 
Aspects of Aluminum and Aluminum 
Utensils (Bibliographic Series, Bulletin 
No. 3, Mellon Institute of Industrial Re¬ 
search) is a splendid work which will do 
much to foil the insidious propaganda 
against aluminum utensils which has sprung 
up in the past few years. The whole is 
boiled down and documented in an orderly 
way. W© are glad to have been one of 
those who have proclaimed the harmless 
imtiw^Vtfundnum as a material for the 
f i looking vessels for all cul¬ 
inary purposes. Aluminum is as well adapt- 
for the idtchen as for the 

k° me - The introdhhidopiJis by Dr. George 
JX Beal and -the'prewSevIs; by Dr. Edward 
elm Mellon of Industrial 

. Pittsburgh, Pa. — Gratis. - 



Edge Moor Water Tube Boilers (Catalog 
No. 69) describes the modem trend 
toward increased pressures, ratings, and 
capacities. This pamphlet deals with the 
bent tube type. With riveted drums, pies- 
sures up to 450 pounds per square inch can 
be maintained and with special construction 
higher pressures can be maintained. Seam¬ 
less steel diums can be built to any de¬ 
sired pressure. Various details of manu¬ 
facture are illustrated. Edge Moor Iron 
Company , Edge Moor , Delaware—Free to 
interested parties using printed letterhead. 

The Far East Problem (International 
Conciliation, January, 1933, No. 286) 
gives the official texts and summary of the 
Lylton Report. It includes a number of 
documents. Carnegie Endowment for In¬ 
ternational Peace, 44 Portland StWorces¬ 
ter, Mass .—5 cents. 

Foreign Commerce and Navigation of 
the United States contains complete 
official figures for every commodity in the 
1931 trade of the United States with every 
foreign country. It gives the number and 
tonnage of vessels enteied and cleared. 
There are 872 pages (quarto size) and the 
hook is bound in buckram. Superintendent 
of Documents , Washington, D. C .— $1.25 
(money order.) 


Giant Forging Presses With Pressures 
Up to Twenty Thousand Tons {Hy- 
draulih Review) describes a huge press for 
making armor plate and war matenaR The 
fabrication of the component pails is most 
mteiesting. Hydrauhl g. m. b. h. Dmsberg , 
German \ - -Giatis. 

Ex-gello Boring Machines (Catalog No. 

DB 3132) describes in detail precision 
boring machines designed for extremely ac¬ 
curate pioduelion work particularly where 
diamond, tungsten carbide, and tantalum 
caibide boring operations are involved. 
Typical set-ups are shown, as well as illus¬ 
trations of finished pails. The machines aie 
manually and hydraulically controlled. Ex- 
Cello-0 Aircraft and Tool Corporation , 1200 
Oakman Boulevard, Detroit , Michigan .— 
Gratis. 

Re-refining 12 Brands of Oil describes 
bow the Tide Water Oil Company took 
12 competitive oils and re-iefined them us¬ 
ing the Kdeleanu machine. The Edeleanu 
process is a purely physical solvent process 
and opeiates without any chemical reac¬ 
tion taking place between sulfia dioxide 
and oil. The re-x(‘fining disclosed many con¬ 
ditions of inteiest to users oE tuibine or 
Diesel oils —Tide Wuter OH Company, 17 
Battery Place, New York City — Gratis, 



The “Pal” Portable Receiver Is an extremely compact five tube set, powerful enough 
to operate a loudspeaker with ample volume, ii can be operated on 110 volts alternat¬ 
ing or direct current, without any changes whatsover in the tubes or in the wiring. An 
important feature is the fact that the usual power transformer has been eliminated, thus 
cutting down cost. Eveready heater type tubes are used. A piece of wire thrown on the 
floor, or a ground connection, serves as an aerial. The set weighs only a few pounds and 
can be carried in an ordinary handbag or suitcase. It is ideal for the traveller, for the 
summer home, or as a second set in the home. Excellent selectivity is obtained through 
the use of Litz-wound Find-All coils. A small cone-type magnetic speaker is used. This 
set will bring in a satisfactory number of stations. Last, hut not least, the “Pal” contains 
very few parts and hence it is easy to assemble and wire and costs less than the ordinary 
midget. Top and bottom views, list of parts and additional information may be obtained 
from Allied Engineering Institute, Suite 541, 98 Park Place, Neiv York, N. Y.-—10 cents. 
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(Continued from page 239) 


a refined copper suitable for industrial pur¬ 
poses is produced. 

The principal advantage of this new 
process consists in the possibility of ap¬ 
plying it, at a minimum cost, to all the 
ores of copper, even those which require a 
large amount of sulfuric acid, as the process 
liberates a large amount of this acid dur¬ 
ing the precipitation of the cuprous iodide. 
In other words, this process, besides pre¬ 
cipitating the copper from any solution, 
liberates at the same time a quantity of 
sulfuric acid. It allows small plants to 
produce refined copper at prices which 
compare favorably with those of large pro¬ 
ducers, while permitting the large pro¬ 
ducers to lower their cost of production 
materially.— A. E. B. 


Improved Pasture Pays 

I MPROVED pastures are a cheap source 
of feed for stock. A farmer in New 
Hampshire, co-operating with his county 
agent, top-dressed his five acres of pasture 
with 500 pounds of complete fertilizer at 
a cost of 75 dollars, reports the United 
States Department of Agriculture. After 
four weeks he turned his cows on this 
pasture. Tests made during the six weeks 
the cows grazed there showed that his 
herd produced 7000 pounds more milk than 
they did in the same period the previous 
year, although the farmer had one cow 
fewer and fed 800 pounds less grain. 
Based on current milk prices he made 189 
dollars on the extra milk and saved 16 
dollars on the grain, netting him an in¬ 
crease m income of 130 dollars. 


Chemistry in Construction 

T HERE is a virgin field for the chemist 
in building construction, according to 
F. E. Schmitt, writing in Chemical and 
Metallurgical Engineering. Theie is a wide 
range of opportunity to develop better floor 
surfaces and improved facing materials or 
units for walls and ceilings, says Mr. 
Schmitt. Plaster surfacing, one of the most 
ancient elements of building practice, is 
at the same time one of its weakest and 
most costly elements, and its elimination 
would constitute a vital simplification of 
building. External wall surfaces offer an 
opportunity almost as great, for the pos¬ 
sibility of the application of light and 
adaptable plastics appears most attractive. 

Asphalt, tar, and Portland cement have 
made the modern road possible. Without 
these substances the automobile could 
never have been developed to its present 
importance or highway transportation been 
raised to its new significance. These prod¬ 
ucts of chemical industry, together with 
another, the rubber tire, are directly re¬ 
sponsible for the creation of billions of 
dollars of new wealth, and the correspond¬ 
ing development of vast new productive 
power throughout the world. But perhaps 
the chemist can go still farther. 

Methods of treating earth and stone to 
produce more permanent surfaces, possess¬ 
ing greater stability and wear resistance 



INVENTIONS AND PATENTS 

BY MILTON WRIGHT 

Sound practical advice to In- 

forms of assignment, sale or j 

ventors, covering the entire 

royalty, with numerous hints \ 

field from the inception of 

suggested by the experience 

the idea through to the legal 

of many years’ practice. 

$2.65 

postpaid 

1 (Domestic) 1 
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Marvelous Da is 0i\the"Ship's Deck” 

I ■ Look out across miles and miles of blue-green 


Special 
Low Weekly 
Rates 

European Plan 
%f Desired 

2S0 ROOMS 

• 

OVERLOOKING 
THE OCEAN 
• 

SEA WATER 
BATHS 



:-green 

water from the “Ship’s Deck” atop Colton Manor. 
Breathe in the health-giving salt air. It’s marvel¬ 
ous what nature and Colton Manor combined can 
do—inexpensively! 

foltonManor 

■ One of the Tines! Hotels. 

In Atlantic City 

Come for the week-end or stay as long as you please. Enjoy the 
luxury of the finest appointments at reasonable rates. 
Booklet. Write or wire for reservations. 

A. C. ANDREWS , Pres. <£ Managing Director 


PATENTS 


TRADEMARKS 
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and of readiei adaptation to different forms 
of base, afford a wide prospect for new 
advances. Low-cost construction methods 
foi minor roads are now the center of in¬ 
terest, but they present problems as yet 
unsolved. 

Waterproofing and protective coatings— 
paints, varnishes, lacquers and whatnot— 
form one of the most highly developed 
fields of chemical mdustiy as applied to 
construction. Then antiquity alone should 
assure this, for did not Noah waterproof 
the outei surface of his ark and probably 
also pamL its inteiioi? Yet the actual facts 
of piesent-day piactice aie none the less 
disappointing. The leaking cellai, the cost¬ 
ly building penetrated by ram water to the 
destruction of fine turn and finish, the 
continual trouble and expense of lenewmg 
paint coatings, aie all loo well known to 
peimit us to look on this ait as being in a 
satisfactoiy stale. The chemist still has 
much woik to do in furnishing better ma¬ 
terials and methods to the building 
constructor by which he may assuie the ex¬ 
clusion of water and obtain duiable, pro¬ 
tected suifaces.— A. E. B. 

Acid Finishes Electric Bu11>b 

T HE inside of electiic lamp bulbs is 
being etched in Fiance by a machine 
which squills hydiofluoiic acid into the 
bulb through a nozzle Because these nozzles 
had to be replaced frequently due to the 
acid’s coirosive action, they aie now being 
made of a mckel-copper-chromium cast non 
which withstands the acid attack veiy well. 

White Leghorns Bask Under 
Sunlamps 

W HEN biddy gets her ultra-violet, she 
lays more and better eggs, her output 
has greater hatchability, and she lives a 
healthiei and longer life. 

The experience at the Mile-High Poultry 
Farm in Denver, Colorado, wheie a laige 
installation of Sunlamps for poultry has 
been made, parallels many others through¬ 
out the country. Mr. P. C. Scluemer, piesi- 
dent of the faim, and his manager, Mr. 
L. D. Black, some time ago became inter¬ 
ested in the possibility of increasing then 
profits by uradiating the liens With the 
assistance of Mr L. Sessions, of the Gen- 
eial Electiic Company, they conducted a 


preliminary test on which they leport as 
follows: 

“On December 10, 1931, 12 Sunlamps 
were installed tempoianly to test the ef¬ 
fect on 450 hens. Anothei gioup of 450 
hens in a pen equipped with ordinaly in¬ 
candescent lamps for eaily morning light¬ 
ing, was placed under observation. During 
the first two weeks, liens dependent solely 
on conventional light sources held about 
even with then irradiated neighbors. Be¬ 
ginning January 7, 1932, howevei, the dif¬ 
ference began to manifest itself From that 
time until March 12, when the test ended, 
irradiated hens produced in steadily rising 
ratio more eggs per day than theii less- 
favored sisters. The final checkup showed 
12 percent more eggs of 16 percent greater 
fertility from the sunlamped poultry house 

“In addition to other benefits derived, 
observation showed that sunlamped hens 
resisted disease much heller than those 
which were not, and Sunlamp treatment 
cured ‘hospital’ eases in one third less time 
than oidinaiy methods. Mortality is also at 
least 5 peicent lower among uradiated 
liens—an important factor wheie individual 
members of the flock are worth upward of 
100 dollars apiece, and fertile eggs bung 
50 to 75 dollars a setting. 

“Mr. Black found that hens under Sun¬ 
lamps came through the moult in one half 
the usual time, that they produced eggs 
hatching strong chicks entirely free from 
weaknesses that formerly prevailed.” 


Iodine Encourages Hens 

F EEDING potassium iodide to chickens 
is said to accelerate the development of 
the hatching instinct, increase tin* laying 
capacity, and produce eggs containing 300 
to 400 milligrams of iodine in readily as¬ 
similable foim, according to Geiman ex¬ 
perimenters A recent report on the results 
of prolonged research states that a numbei 
of chickens weie fed a daily ration of 2 
milligrams of potassium iodide, which re¬ 
sulted in an average increase m egg pro¬ 
duction of 3 5 percent. 

While the iodine content, of ordinary 
eggs, exclusive of the shell, is from 4 to 7 
milligrams, the eggs laid by iodine-fed 
chickens contained as much as 300 to 400 
milligrams iodine. The content showed, 
however, considerable vaunt ions. The high¬ 
est figures mentioned were found after feed- 
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An entire city block moved on steel rails by means of jacks 


ing potassium iodide foi thiee weeks, dui- 
mg which time the iodine content in the 
eggs gradually mcieased. On discontinuing 
the iodine diet, a giadual decrease of this 
element in the eggs was observed, which 
finally sank down to noimal. Most of the 
iodine present in the eggs was concentrated 
in the yolk, a much lesser amount in the 
white, and in insignificant quantity in the 
shell.— A. E. B. 

Sandy Ore Used For Rust-Proof 
Paint 

T AKING advantage of a domestic ore 
that contains a suitable agglomerate of 
ferric oxide, silica, and alumina, the East¬ 
ern Mabelite Coiporation, New York, pro¬ 
duces a piotective coating for use on 
metals. The vehicle of “Mabelite” may be 
any noimal oil paint, and tests indicate 
that the mineral content affords abnormal 
protection against atmospheric conditions, 
mild solutions of acids and alkalis, and 
brines. The silica content fuithermoie pro¬ 
tects it fiom abrasion. In practice it hah 
been successfully applied to metal pipe 
line, tanks, and concrete— A. E. B . 

Whistle Blast Moves Entire City 
Block 

A WHISTLE blast, a few groans from 
laboring push jacks, a grunt or two 
from the men operating them, and an en¬ 
tire city block steps back to give elbow 
room to incieasing traffic needs, says an 
article in The Yellow St? and, a publica¬ 
tion of Broderick and Bascom Rope Co. 

Mr. E. W. La Plante, of La Plant-Choate 
Manufacturing Company, accomplished this 
feat in Toledo, Ohio. Sixteen push jacks, 
turned at the command of whistle signals, 
moved 14 stone and brick structures with 
the smoothness of clockwork. The time 
required actually to move these buildings a 
distance of 15 feet was only 12 hours, but 
several weeks of preparatory work paved 
the way. 

“Business as Usual” was the slogan of 
the tenants who were being taken for 


this ude. Not for one moment w r ere they 
disturbed or deprived of watei, gas elec¬ 
tricity oi sewerage facilities. 

The moving equipment on the Toledo 
job included 340 Ions of steel rails and 
I-beams, 1500 cub jacks and 1700 50-pound 
steel rollers. 

Excavations were first made for the 
foundations and new basements. A bed 
of concrete w T as laid to seive as a le\el 
for the tracks on which the buildings weie 
to move. The walls weie budged through 
with steel rails, then loaded on the rollers. 

When all this had been done, with the 
push jacks in position, Mr. La Plante 
blew his whistle and the backwaid joui- 
ney began. With less vibration than would 
have been caused by the passing of a 
heavy truck, 2,500,000 pounds of buildings 
rolled hack to new positions 


Cigarette Tar in Cancer 

C IGARETTES were both blamed and 
exonerated of the charge of causing 
cancer in two recent articles in the Ameri¬ 
can Journal of Cancer . 

Dr. William D. McNally, assistant clini¬ 
cal professor of medicine at Rush Medical 
College, Chicago, holds that the tar of 
cigarette smoke contains irritating sub¬ 
stances which could account foi the re¬ 
corded increase of cancer of the lung. 

Dr. Emil Bogen and his associate, Rus¬ 
sell N. Loomis, of Olive View, California, 
contend that whatever cancer-producing ef¬ 
fect the use of tobacco may ha\e, it cannot 
be ascribed to the chemical effect of the 
tar in tobacco smoke or distillate. 

The tar of cigarette smoke, Dr. McNally 
found, contains nicotine, ammonia, and 
other substances, all irritating, which could 
account for “cigarette cough,” for the 
chronic bronchitis of the cigarette smoker, 
and for a condition found in heavy smokers 
known as leukoplakia, or smokers’ tongue 
or smokers’ patches. These irritating sub¬ 
stances could also account for the increase 
in cancer of the lung which has been re¬ 
corded in recent years. 

“The temperature is not an important 


The Great Pyramid’s 
Message to America 

By Frederick Haberman 

TECHNOCRACY has suddenly 
awakened us to the reality that 
machines have eliminated human 
labor; yet the millions without 
work can not buy the goods which 
machines produce so cheaply. Our 
experts have only partly diagnosed 
the world’s sickness and therefore 
can not find the cure. 

America has built a false Pyramid, with 
gold as its apex stone, and the building 
is now crumbling, but the geometrical 
design of the True Pyramid has been in 
existence for ages and is found m the 
Great Pyramid of Egypt—“The Light M 
All who are interested in the future of 
their country should read this book 

100 Pages, with 12 Charts Fifty Cents 

THE KINGDOM PRESS 
St. Petersburg Florida 
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INDIAN RELICS—DEN CURIOS 

Piebistoric Stone Relics, Mod¬ 
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Tiappings, Navajo Rugs, An¬ 
tique F n eai ms, Weapons, Min- 
eials, Fossils, Coins. Lists 10c. 

N. E. CARTER Elkhom, Wisconsin 

HigliPower Magazine Rifles 
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Russian rifles, altered to cal 30/06 $13 95 each 
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CHEMISTS 

>1932 Bargain List covering 2000 

* laboratory items and 100 eherni- 
I cals 10c Price of 288 p catalog 
\t 50c. Glass Still as illustrated Cap. 

* of Flask 1 Quart, Complete $8.00. 

Jf LABORATORY MATERIALS CO. 
637 East 71st Street, Chicago, III. 


100 Paths To a Living 

A book for men and women to whom the depression 
brings challenge to stait again, to win along new 
lines Edward Mott Woolley tells* HOW 100 real 
men and women found ways for— 

Getting Jobs Changing occupations 

Beating age limit Finding independence 

Starting smalt business on scant capital or none 
Trading ability for partnership 
$1 postpaid 105 pages Standard size and binding. 
AKo WRITING FOR REAL MONEY, his book on 
free lance advertising and extra money $1 postpaid. 
EDWARD MOTT WOOLLEY ASSOCIATES 
PUBLISHERS 
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luue been made fiom Mean piop- 
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Send iis lough sketch or model of vmr idea 
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This photograph was taken in the General Electric high-voltage laboratory by 
the light of a flash of man-made lightning crashing across a gap of 30 feet, 
under a pressure of 10,000,000 volts. The same voltage will form an arc 60 
feet in length, if space allows. The discharge is accompanied by a loud crash 


factor unless the cigarette is burned down 
to the last centimeter, when the hot smoke 
becomes more irritating,” Di. McNally re¬ 
ported. 

“With a tarry residue of 4.84 to 15.29 
percent, a definite risk attaches to the 
smoking of a cigarette, especially since 
6.56 to 11.58 percent may be absorbed or 
retained in the body. Cigarettes should not 
be smoked too short, as the last two centi¬ 
meters retain most of the tar and other 
products of incomplete combustion.” 

Dr. McNally’s report was based partly on 
observations of other investigators and 
partly on his own observations of the effect 
on rats of the water-soluble products from 
the smoke of 100 cigarettes. These were 
sprayed into the mouths of some rats, ap¬ 
plied back of the ear to others and on 
shaved spots on the backs of still others. 

In this study, tobacco tar was applied 
to the back of the necks of one group of 
white mice, and gas-house tar, known to 
have cancer-pioducing properties, was ap¬ 
plied to the back of the necks of another 
group. In the first group there were no 
skin changes, while in the second, the usual 
common type of tar tumors appeared 
piomptly. 

“In the light of these findings, it appears 
highly improbable that the tar obtained 
during the act of smoking is an important 
factor in the development of cancer of the 
oral cavity of man,” Dr. Bogen and Mr. 
Loomis concluded. 

These findings, however, do not invali¬ 
date the prevailing, though not quite unani¬ 
mous, clinical observation that cancer of 
the mouth is unduly prevalent among per¬ 
sons accustomed to using tobacco. Even 
though the tarry substance settling out from 
the tobacco smoke may not show any can¬ 
cer-producing properties, there are many 
other factors involved in smoking which 
may prove cancer-producing. 

Among these the California investigators 
mentioned the mechanical irritation from 


the piesence of a solid object In the mouth, 
such as pipe or cigarette holder, the tem¬ 
perature of ih<* smoke which may produce 
imperceptible repealed burns of lips and 
tip of tongue; and the effect of olhei sub¬ 
stances in tb<‘ tobacco smoke, though there 
is as yet no evidence that any of these sub¬ 
stances actually can produce cancer. 

“Any substance so widely and commonly 
used as the cigarette cannot he as dangerous 
and deleterious as the propaganda of the 
more fanatical 'no-tobacco* advocates might 
lead one to infer,” the Californians pointed 
out. 

A moderate amount of smoking may not 
produce visible injury in a sound indi¬ 
vidual, they reafihm. However, the possi¬ 
bility of damage not perceptible by casual 
observation cannot yet he ruled out. - 
Science Sei vice . 


Organic Chemist Wins Chandler 
Medal 

NE of the most colorful careers in con¬ 
temporary chemistry was haded by 
the profession recently when Dr. George 
O. Curme, research director of the Carbide 
and Carbon Chemicals Corporation, was 
awarded the Chandler Medal for 1933. 
Fifteen years ago, Dr. Gmme, a quiet, 
studious young chemist was "playing” with 
organic chemicals in a laboratory, amusing 
himself by combining the common elements 
carbon, hydrogen, and oxygen in various 
ways to produce compounds of no par¬ 
ticular value except for their scientific in¬ 
terest. Today, a great chemical industry has 
grown up out of Curme’s test tubes, and 
the products of that industry are sold by 
the carload. 

Dr. Curme’s original work, done in 
1915-16, involved the production of acety¬ 
lene. Subsequently he worked out practical 
methods for the production of ethylene 
glycol, ethylene dichloride, ethylene chlor- 
hydrin, ethylene oxide, diethyl sulfate, di- 
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chlor ethyl ether, and many other 
compounds. Today the production of ethy¬ 
lene glycol, ethylene chchloride, ethylene 
chlorhydrin, and other compounds runs into 
many millions of pounds annually. 

Professor Arthur W. Hixon, of Columbia 
University, in awarding the medal, termed 
Dr. Curme “one of the greatest living ex¬ 
ponents of aliphatic chemistry” and de¬ 
clared that Dr. Curme “heads the list of 
those who have brought the leadership in or¬ 
ganic chemistry from Germarrv .”—A E. B. 

Foreign Flower Brings Menagerie 
of Insects 

A SMALL insect menagerie recently came 
into the United States with a ship¬ 
ment of orchid plants, carefully wrapped 
in dried leaves. The presence of the insects 
in the innocent-looking package was de¬ 
tected by plant quarantine inspectors of the 
United States Department of Agriculture, 
who examine all plants and plant material 
offered for entry at American ports to ex¬ 
clude foreign insect pests and plant disease. 

This package gave no outward sign of 
being a hive of insect activity, but the 
Federal inspector found that it harbored 
the following undesirable aliens: nine spe¬ 
cies of ants, five kinds of beetles, five 
species of cockroaches, two moths, one 
cricket, one predacious bug, and one in¬ 
sect living on decayed matter. The infested 
01 chid plants were detained until they had 
been fumigated and the oiiginal packing 
replaced by excelsior. 

World’s Smallest Fastest Grinder 

NEW air grinder, small enough to be 
concealed in the palm of the hand, 
yet having a tested grinding speed of 
40,000 revolutions per minute, has just been 
announced by the Madison-Kipp Corpora¬ 
tion, Madison, Wisconsin. 

The new tool, appropiiately known as 
the Blue Midget, weighs only seven ounces. 
It has been developed to fill the need for 


er is most interesting. Every Blue Midget 
must prove itself able to hit the musical 
note of high F sharp. Through the method 
known as “tone testing,” vibrations per 
minute aie automatically transferred to 
revolutions per minute, thus furnishing an 
accurate and reliable verification of the 
grinder's 40,000 revolutions per minute 
speed. 

Increased Use of Gas for 
Domestic Heating 

EVENUES from manufactured gas in 
the United States in 1932 aggregated 
about 413,250,000 dollars, representing a 
decrease of 51 percent from the 1931 
figure. 

While total sales of manufactuied gas to 
consumers registered a decline of 4 8 per¬ 
cent, according to the preliminary estimates 
of the Association’s Statistical Department, 
an outstanding exception to the geneial 
trend was the increase shown in the use 
of gas for house heating purposes In 1931, 
sales of manufactured gas for house heat¬ 
ing purposes were 19,908,100,000 cubic feet 
but during 1932 this figure rose to 20,445,- 
600,000 cubic feet, an increase of 2.7 per¬ 
cent in this class of business .—A E. B . 

A Better Batliinette 

HE Machine Age helps even the babes 
in the bath. A temperature-controlled 
baby bath has been installed in Giace 
Hospital, Detroit, according to Modern 
Hospital Magazine. Made of monel metal, 
the bath is of paiticular interest because 
a heating coil is built underneath its en¬ 
tile length. The temperature of the hath is 
kept constant by the use of a theimostat 
governing the heating coil. 

Steam Ejector Refrigeration 
Equipment 

SING steam ejectors to produce the 
cooling effect, a tank of several liun- 







a small, yet exceptionally efficient air 
grinding tool for all light work and inter¬ 
mittent service. Tool makers, die makers, 
and mechanics find many uses for it. 

The factory method of testing this gnnd- 


When the Bureau of Standards wants to know facts concerning the duration 
and intensity of fires, they do not theorize, hut instead simply start a fire in 
this building, after furnishing it to simulate any desired occupancy. The tem¬ 
peratures are then measured at many points within the house by thermocouples 


dred gallons of water at room temperature 
was fiozen to a slush ice in a few minutes 
in a recent test of refrigerating equipment 
in Philadelphia. Except for some small 
pumps, there was no lotating apparatus in 
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Technological unemployment refuted. This graph shows the steady rise m em¬ 
ployment since 1870. Since that time, as the population has increased, the 
percentage gainfully employed increased from 32.4 in 1870 to 39.8 in 1930 


fSQ AGENTS 500% PROFIT 

GUARANTEED GOLD LEAF LETTERS 

For Store fronts and office windows Anyone can put them 
ji on Free Humpies Liberal offer to goat rid agents 
\aay METALLIC LETTER CO 440 N Clark St Chicago 

MAKE ARTIFICIAL MARBLE 

Colorful glossy tiles, no polishing, rather uncanny. 
Novelties, tabletops, bookends, floors, whetstones. 
Hard, inexpensive, fireproof, enamels wood. Seciet 
cement methods. Amazing samples 3c. 

JOHN K. PAYN 

945 Grande Vista Drive Los Angeles, Calif. 

_ Make money taking pictures 'Photo- 

I a Alii K ra Phs m biff demand. Commercial 

1031** JfeftAlllfll photography also pays big money. 
UD** jtfkf IJalr il 1 Leara quickly at home m spare time 
alMIlll HrU I*' No experience necessary Write today 
IHfliS HU ** 1 r -A*f ar new free book. Opportunities xn 
UHIIIV tjkmWlgnModern Photography American 

rn u at W^tmeesaBStBx^ 
KINKADE GARDEN TRACTOR 

and Power Lawnmower _ 

A Practical, Proven Power Cultivator for 
Gardeners, Suburbanites, Truckers, Jc? Jr 
Florists, Nurserymen,Fruit Growers JtftaSbt *... 

Reduced Prices - Easy Terms f„2 8 

American Farm Machine Co. 

1057 33rd Av. SE. Minneapolis, Minn. 


ELECTRIC FUN!—Book telling how to 
do 200 stunts with 110 volts A.C. Price $1 

CUTTING SONS 43-K St., Campbell, Calif. 


this equipment, and the complete unit was 
simple and relatively small in size. This 
ejector equipment is particularly adaptable 
for many types of refrigeration applications 
where process steam is available. Air-con- 
ditioning is a particular field where a wide 
application should be found for it; theie 
are also many other potential industrial 
uses.— A , E. B. 

Newspaper Savings 

A LONDON newspaper, says the Nickel 
Bulletin (London), saves 300 casts 
per week by nickel-facing short page 
stereotypes. Nickel-faced printing plates 
are practically as hard as steel and will 
stand up to 1,000,000 runs, enabling econ¬ 
omies to be effected in the cost of renewal 
of plates. 

Many newspapers in the United Stales 
and Canada aie also using nickel-faced 
plates. 

Scientific Piano for Radio City 

W HAT is said to be the first revolu¬ 
tionary change in the piano in 200 
years is embodied m a new Hammond- 
Bechstein instrument which has been im¬ 
ported from Germany to be introduced to 
America m Radio City theaters. Xn this 
type of piano, the sounding board of the 
average piano is replaced by 18 micio- 
phones which amplify the tones and pio- 
duce the effect of any given instrument in 
a symphony orchestra. Vladimir Padwa 
was brought over from Germany to teach 
a corps of pianists to interpret eight of 


these instillments which will be used in 
the Radio City Music Hall and the RKO 
Roxy Thealei m New Yoik. 

Red Zinc Oxide 

ASK any chemist to describe zinc oxide 
il and he’ll piohahly tell you first that 
it is a white powder. Indeed, zinc oxide 
is notoriously white— yet recent reports 
from Germany state that zinc oxide may 
also he red. Biick-coloied zmo oxide lias 
been produced by A. Kutzelnigg by dis¬ 
solving zinc oxide in molten ammonium 
mtiate and blowing the supei heated fusion. 
The red color was not affected by boiling 
in water or by beating to a red heat for 
i short time. It showed orange fluorescence 
when Heated with ultra-violet light, in the 
same mannei as oxide obtained from ni¬ 
trate.— A. E. B. 

Gas from Cave Fire Killed Leaves 
on Trees 

H OW a natural poison gas attack killed 
leaves on trees 200 feet from its 
source is told in a recent communication to 
Science. A fire occurred in a Now Mexico 
bat cave, burning for more than three 
weeks in the accumulation of dry guano, 
ft is conjectuied that the fne was started 
by campers who did noL know that it 
would keep on binning aftei they Ml. At 
any late, the gases generated were so 
strong that the fusL parly of forestry work¬ 
ers who tiled to approach il weie driven 
back. Lalei another parly was able to gel 
at it, and put the fire oul by bringing water 
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fiom farther down m the cave. The dam¬ 
age to the trees occurred around the mouth 
of the cave, where the fumes were strongest. 
They were apparently fumes of nitric acid. 
—Science Service . 

Pure Fish 

S PECIALLY developed alloys have en¬ 
abled the construction of a fish can¬ 
ning machine which will not contaminate 
the food products with which it comes m 
contact. All parts of the machine coming 
in immediate contact with the fish are 
made of a nickel cast iron which is highly 
resistant to corrosion. The frames and 
other cast parts of the machine are con¬ 
structed of nickel-copper-chromium iron, 
another coriosion-resistant alloy. 

Arc Welding Spheroid Tanks 

AS every schoolboy knows, a round field 
XX can be fenced with less material than 
a rectangular or triangular plot containing 
the same area. Working in the third dimen¬ 
sion, as is appropriate for storage tank 
construction, The Chicago Bridge and 
Iron Works utilized this rule in the design 
and construction of two 80,000 barrel stor¬ 
age tanks. These spheroidal tanks, known 
as Hortonspheroids, are used for oil storage 
at Longview, Texas, by the East Texas Re¬ 
fining Company. Their construction re¬ 
quired less material than cylindrical tanks 
and because the stresses in a spheroid, 
due to double curvature, are less than in a 
cylinder, lighter plate was used. The 
spheroids before painting are shown in 
the accompanying illustration. 

All joints were lap welded by the 
shielded arc process using weldeis and 
electrodes manufactured by The Lincoln 
Electric Company, Cleveland, Ohio. The 
tanks were completely welded in the field 
with no preliminary shop fabrication. Each 
tank is 136 feet in diameter and 40 feet 
high. 

An interesting fact pertaining to the 
design of spheroids is that if these tanks 
were increased to 1,000,000 or 10,000,000 
barrels capacity the height would remain 
constant. Only the diameter would be in¬ 
creased to accommodate the laiger volume 

Light Reflecting Fixture 

I N lighting fixtuies, as in so many other 
things in this day of high-pressure sales¬ 
manship, simple methods and design are 
often neglected in favor of the complicated 
and ornate which will have some strange 
appeal apart from quality and adapta¬ 


bility. An inventor of White Plains, New 
York, Mr. F M. Kirby, has apparently 
taken this into consideration, for a new 
and extremely simple light diffusion unit 
which he has invented may be as ornate 
as the purchaser may desire and yet is 
more efficient as a light source than most 
units on the market today. 

In previous concealed-light illumination 
systems, theie has been, almost without 


By the use of a mirror 
placed at the proper 
angle in this new light¬ 
ing fixture, an inven¬ 
tor has overcome one 
of the objections to 
the ordinary type of 
concealed lighting fix¬ 
tures—that of glare 
on the ceiling or wall 


exception, a splash of light on the wall 
or ceiling nearest the light source. An ob¬ 
jectionable glare and lack of proper dif¬ 
fusion results. Mr. Kirby uses as a simple 
corrective a mirror placed in the fixture 
and accurately angled to eliminate this 
glare-producing splash and scatter the light 
more evenly o\ei the ceiling. This new 
idea, shown in an accompanying drawing, 
promises to solve many of the problems of 
the architect and the lighting engineer. It 
is being patented. 

Mosquito Horde Kills Livestock 

A FURIOUS attack by a mosquito horde 
near Miami, Florida, resulted m the 
death of at least 173 head of livestock and 
poultry, F. C. Bishopp of the Department 
of Agriculture repoited to a recent issue 
of Science. 

While blood loss was an important factor, 
Mr. Bishopp is of the opinion that the 
death may have been due to the injection 
of a toxin by the mosquitoes as well as to 


A Test Every Man 
Past 40 
Should Make! 

M EDICAL authorities now say that millions of 
men over 40 suffer from disorder of one of 
the most important male glands—the prostate 
After age 50, says one impoitant writer, the 
chances are 2 to 1 that you have some prostate 
dei angement 

This gland disoidei is seldom mentioned, by 
laymen, but millions will recognize the symptoms 
When prostate “hypertrophy” is present the vic¬ 
tim usually suffeis broken sleep—he has to get up 
2 to 10 times a night, he has other “bladder” symp¬ 
toms, frequently complains of aching feet, legs 
and back, and often suffers unexplained “blues” 
and loss of strength and ambition 

If jou are suffering fiom this gland weakness 
\ou should wi ite at once for the sensational book 
‘ Why Many Men Are Old At 40 ” It is now being 
given away, free, by the institution which recently 
perfected a marvelously simple drugless lelief foi 
this gland disordei This method, called Thermal- 
aid, has already been tested by ovei 100,000 men 
Thousands upon thousands have already wntten 
grateful letters describing their quick and often 
seemingly permanent relief from piostate s>mp- 
toms 

Do not hesitate Send for this book now You 
will also learn of a generous test offer now being 
made by the manufacture! s of Theimalaid, to 
prostate gland sufferets This test will piove the 
merit of Theimalaid m seven days, or you pay 
nothing 1 No obligation—just write today to 
W. J. Kirk, President, The Electro Thermal 
Company, 9664 Morns Ave , Steubenville, Ohio. 
Western Address Dept 96-U, 500 Win Fox Bldg 
Los Angeles, Calif 


TEN MILLION 

STORY 

PLOTS 


—all different —can he built with the aid 
of PLOT GENIE Endorsed by editors 
and American Fiction Guild, widely used 
bv successful authors and Motion Picture 
Studios Equally valuable to professional 
or new writer Booklet free 

ERNEST E GAGNON CO. 

793A Union Ins Bldg , Los Angeles 
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A Firearms Magazine 

for 

Scientific Americans 

T HERE is only one fireaims maga¬ 
zine that appeals to scientific 
Amei icans It is The American Rifle¬ 
man, a monthly publication, recognized 
the world over as an international 
authority in its field. 

In every issue of The American 
Rifleman, you will find timely authori¬ 
tative articles written by America’s 
best-known firearms experts Articles 
on amateur gunsmidling and reload¬ 
ing ammunition, etching of gun bar¬ 
rels and actions, muzzle .velocity and 
trajectory of cartridges, identification 
of old guns, practical expeiiences with 
arms and ammunition, including all 
types of lifles, shotguns, pistols and 
revolvers. 

Let us tell you moie about The 
American Rifleman—the only maga¬ 
zine published in the United States, 
exclusively in the interest of amateur 
gunsmiths and gun-lovers Clip the 
coupon and mail it today. No obliga¬ 
tion, of couise 


national rifle association 

823 Barr Budding, Washington, D. C. 

Yes—I would like to see a copy of The American 
Rifleman—the only technical magazine on fire¬ 
arms You may also send me your free booklet 
explaining the various benefits of membership in 
the National Rifle Association 
I attach 10c (stamps, acceptable) to cover cost of 
mailing. 







250 


APRIL • 19.13 


SCIENTIFIC AMERICAN 


HAENEL SUPER AIR-PISTOL 

! Made by the 
I greatest gun fac¬ 
tory in Europe 
Most powerful made 
Ideal for target, lats, 
vermin and small game, 
no license required Rifled 
accurate, liard shooting 10V>" 
overall, wt lbs Ammunition 
costs a trifle Any one would be 
pioud to own a Haenel Guaranteed 
.177 or 22 Cal, $9 95. Pellets per 1000— 
.177, $1 20, Cal 22, $t 60 
W> ite Joi catalog ‘VS 1 ”— Guns, Rifle's, Binoculais, Etc 
Hudson Sporting Goods Co , S-52 Warren St, N Y C. 



The Psychology of 
The Inventor 

By Joseph Rossman , Ph.D. 

A psychological study as to the 
motives that impel men to invent, 
the mental processes, the methods 
followed, the obstacles and diffi¬ 
culties which are encountered. 
Fust-hand information obtained as 
an Examiner m the Patent Office, 
and fiom contact with prominent 
inventors. The conclusions de¬ 
mand attention from all those who 
have to do with patents in any way. 

$3.00 postpaid 


Patent Law 

By Fred H. Rhodes 

For men in technical and ad¬ 
ministrative work where a general 
understanding of the law of pat¬ 
ents is required yet where the 
background has not been one of 
legal training. Technical terms are 
avoided but the various points are 
brought out, illustrated and sub¬ 
stantiated by citations from court 
decisions. A full and well rounded 
treatment. 

$2.65 postpaid 
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TO SERVE TOU BETTER! 


You register at some hotel—and go 
about your business. 

But—what happens in an emer¬ 
gency? You're a stranger in a 
strange city. You need quick action. 
You have no time to answer person¬ 
al questions—to establish yourself. 
Why chance finding yourself in a 
complicated position when you come 
to Chicago? 

Write us on your letterhead. Ask 
for a Knickerbocker PREFERRED 
GUEST CARD* You become a friend 
—at once—a known and recognized 
pe^^Ethty^ Your signature will help 
yea, better. Write us now 1 . 

Knickerbocker 

Walton Place {East of Michigan Blvd.) 

’ Adjacent to the busing, sectipn- ' 

1 Ye * away 
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loss of blood. He points out that few of the 
curient lepoits of fatal attacks on man and 
animals by mosquitoes have been verified. 
The check of the losses in this instance was 
made by T. E. McNeel of the United 
States Buieau of Entomology .—Science 
Service . 


Preventing Acid Attack on Metal 
During Pickling 

M ETAL surfaces are frequently cleaned, 
prior to plating or finishing, by mi- 
meision m dilute acid—a process known 
as “pickling.” In the pickling process it 
is necessaiy to exercise care to pi event the 
acid fiom attacking the metal proper. Re¬ 
cently howevei, it has been discovered that 
the addition of a small amount of ichthyol 
oi ichthyol sulfonate to the pickling bath 
will prevent undesired attack on the metal.— 
A. E B. 


Precious Metals from Obsolete 
Telephone Equipment 

A BIT of precious metal constituting the 
contact point on a spring may seem 
to be an insignificant item in a system so 
complex as the modern telephone plant. 
From a monetaiy standpoint the reclaimed 
\alue of such a contact point would seem 
so inconsequential to the average peison 



A pile of gold from old phones 


that one could hardly imagine that it would 
be profitable to salvage such tiny bits of 
metal from the hulk of obsolete telephone 
equipment that arrives at the Western 
Electric Hawthorne Works every year. How¬ 
ever, science comes to industry’s aid and 
each year from 8000 to 10,000 tioy ounces 
of piecious metals, largely gold and 
plai inum, are reclaimed at a real economy 
to the telephone companies. This is another 
example of the scientist applying his knowl¬ 
edge to industry’s problem. 

A fully equipped laboratory has been 
especially designed to handle the precious 
metal. The contacts which cannot be used 
in the condition they are received from 
the field are put into a solution of nitric 
and hydrochloric acid. The gold is pre¬ 
cipitated from the solution as gold sponge 
after suitable manipulation by sodium 
oxalate. The platinum Is precipitated by 
ammonium chloride as ammonium chloro- 
platinate, which is subsequently ignited to 
form sponge platinum. 

The reclaimed metals are alloyed in pro¬ 
portions suitable for the contact alloy re¬ 
quirements, and made into tape and wire 
for use in the manufacture of new contacts. 

In addition to the precious metal returned 
from the field, approximately 2000 troy 
ounces of gold are recovered each year 
from gold plated parts, spent gold plating 
solutions, and rinse water from gold plat¬ 
ing operations. 


The Truth About High-Altitude 
Flight 

(Continued from page 223) 


since water boils al 120 degrees, Fahrenheit, 
when at an altitude of 50,000 feet. The 
boiling points of anti-freeze mixtures are 
lowered accordingly. 

Special engines for lrigh-altitude work 
will be developed as soon as there is a 
demand, but until that time arrives, most of 
the high quality American engines can he 
“revamped” to serve the purpose with the 
same safely as at sea level. 

However, what good is the best engine 
without an equally efficient propeller foi 
transformation of power into speed 9 There¬ 
fore, the problem of propulsion is of as 
great importance as the pressure cabin and 
the engine for flying in the thin ah of 
high altitudes. 

A PROPELLER designed for conven¬ 
tional flying in the relatively dense air 
close to sea level has its blades set at a 
fixed angle or pitch, to balance the power 
of the engine at a certain speed of the 
plane. When this plane climbs to higlrei 
levels and air gradually becomes thinner, 
the propeller loses some of its grip or pull¬ 
ing power. If the engine had not lost some 
of its power as well, it would reuet by re¬ 
volving the propeller faster. But the plane 
loses speed continuously as the altitude in¬ 
creases, until the maximum height or abso¬ 
lute ceiling is reached, at which the pro¬ 
peller pull cannot overcome the, resistance 
oflered by plane and gurvity. 

However, an altitude plane delivering 
constant power would have revolved this 
same propeller with gradually increasing 
speed as the air became thinner, to make 
up for the loss of grip. Higher speed and 
ceiling would have been the result. Unfor¬ 
tunately, the increase of engine and pro¬ 
peller speed is very limited for reasons 
of safety, efficiency, and economy. Thus 
the conventional fixed-pitch propeller is 
unsuitable for flymg at altitudes above 
30,000 feet with engines of constant power. 
But a propeller made for flying al high 
speeds at 50,000 feet would not allow the 
engine to revolve at proper speed in the 
dense air at sea level to deliver its normal 
horsepower, and to attempt a take-off 
would be dangerous or impossible. The 
solution, therefore, is a propeller on which 
the angle of ihe blades can be changed to 
get the proper grip on the air at any 
altitude and within nominal engine revo¬ 
lutions. 

The change in pitch during the climb 
to the upper flight lane may be either 
automatic according to density or manually 
operated by the pilot by keeping the engine 
revolutions within a certain range at fixed 
throttle. If the engine runs too fast, a 
twist of a wheel in the cabin increases the 
pitch of the air screw and the additional 
grip brings the engine speed back to nor¬ 
mal. In horizontal flight the pilch remains 
at its best setting and no further adjust¬ 
ments are necessary. 

Thus we have given a few examples of 
the difficulties to be overcome. There are 
others, and new ones probably will turn 
up during the test period, but pioneering 
is always confronted with obstacles which 
generally are defeated as they come along. 
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Now the questions aiise* What speeds 
can really be obtained with piopeller pro¬ 
pulsion in the thin an of the stratosphere? 
Is this gam woith the effort and labor de¬ 
scribed m the preceding paragraphs 9 The 
lesislance of the plane not only vanes in 
proportion to the density of the air but 
also by the square of the speed. Inversely, 
therefore, the speed of the plane m thinner 
an should increase by the square root of 
the density ratio and a plane flying at an 
altitude of 50,000 feet, in 6.5 times thinner 
an, should be about 2.55 times faster than 
at sea level. However, this ideal result 
cannot be reached because of the changing 
relations of different factors with altitude. 
This is one reason why speeds of altitude 
planes are generally greatly exaggerated. 
Real conditions are more closely approach¬ 
ed if the speed calculations are based on the 
assumption of constant power and this shows 
us that for every plane and every altered con¬ 
dition, be it wing surface or engine power, 
a certain altitude exists where speed and 
range simultaneously reach a maximum. 
This altitude of maximum speed and range 
of a plane with constant powei lies close 
to its maximum ceiling, generally about 
4000 to 6000 feet below, where the lift/drag 
ratio of the plane is also at maximum. 

In comparing speeds of conventional and 
high-altitude planes it is essential to con¬ 
sider two planes with similai payloads, 
one designed for high performance at sea 
level and the other with altitude equipment 
and therefore of higher gross weight, de¬ 
signed for best performance at high alti¬ 
tudes, Otherwise we arrive at figuies which 
are not impartial. 

Calculations based on the above con¬ 
siderations show a top speed increase of 
60 percent and a ciuismg speed increase 
of 50 percent at 50,000 feet over speeds 
obtained at sea level with a conventional 
plane designed for high speed. 

I T is obvious therefore that a speed in¬ 
crease of about 50 percent is the maxi¬ 
mum gain that can be expected for commer¬ 
cial aviation wrth high-altrtude equipment 
and propeller propulsron. At first glance this 
figure is not very impressive, especially if 
one has the published speeds of 500 miles 
per hour and more in mind. However, if we 
consider the possibilities of doubling the 
non-stop range of the plane by flying at 
the most economical speed we can vision 
the influence that high-altitude flying will 
have on commercial air transportation for 
long range service. 

For short ranges, up to 700 miles, the 
gam accomplished by high-altitude flying 
would be very small because of the time 
lost during the climb to the flight lanes at 
50,000 feet. This again shows that high- 
altitude planes will not supplant our pres¬ 
ent day aircraft for short and medium 
ranges, but rather will become valuable 
supplementary equipment to the air lines 
for long-distance flying of mails, parcels, 
and express, with passenger transportation 
to follow in due time. 

Altitude planes most probably will serve 
in air transportation just as express trains 
and fast steamers serve in surface travel. 
As soon as high-altitude flying becomes a 
reality, air lines can operate between 
America and Europe, as well gs between 
other distant points where intermediate 
landing and refueling stations other than 
existing islands are not available, or could 


SCIENTIFIC AMERICAN 

he established only with exorbitant cost. 

Besides being faster, high-altitude flying 
may become safer and more regular than 
sea-level flying across oceans and deserts 
due to the absence of “weather” in the 
stratosphere. In flying over oceans the 
pilot will not have to fight his way through 
storm and ice-forming clouds, with the 
suiface of the water only a few hundred 
feet below, but will fly at ease in smooth 
air and continuous sunshine during the 
day and brilliant starlight at night with 
the surface of the ocean miles below. 

I F engine trouble should develop, which 
even at the present early stage of de\el- 
opment is a very rare occurrence on a seven 
to twelve hour flight at cruising speed, the 
pilot could glide with a “dead” engine 
about 135 miles in any direction and with 
the help of his radio could probably find 
a steamer near which to make a safe land¬ 
ing. The gliding time for such a distance 
is approximately 80 minutes. 

The high-altitude plane, with its wheels 
tucked away in the wings, or equipped 
with special landing gear, will be perfectly 
safe to land on water. The double-walled 
airtight cabm, of stainless steel or 
duralumin, will keep the plane afloat for 
a long time. Foi emergency landings on 
water a special exit has been provided in 
the convex top of the observation dome 
which is high enough above the water line 
to keep the waves out and to provide the 
cabin with fresh air until the plane is 
hauled aboard ship. 

In flying ovei land, the altitude plane 
will not only be safer but will also have 
a higher factor of reliability in flying to 
schedule on account of the absence of 
changing weather, fog, and other meteoro¬ 
logical disturbances in the stratosphere. 
The possible necessity of “blind flying” is 
limited to a short time after take-off and 
before landing. 

Irregularity in service is usually very 
costly to businesses and individuals who 
patronize air transportation either with 
mail and packages or as passengers. It is 
also costly to the air-line operators, who 
not only have to keep their flying equip¬ 
ment on the ground, but generally lose 
disappointed customers for future business. 
With this in mind it is easy to understand 
the importance of scheduled service for 
successful competition with steamships and 
railroads. Sea-level flying depends on 
weather to a great extent, and as the pos¬ 
sibility of bad weather along the route 
increases with range, it is a logical con¬ 
clusion that transoceanic air service at sea 
level will lack the regularity necessary to 
compete successfully with our fast ex¬ 
press steamers, except on a very limited 
scale. 

All the difficulties of long-distance flying 
at sea level do not exist at high altitudes 
and as soon as the altitude plane is out of 
the development stage the air lines will 
have a speedy and dependable supplement to 
the present equipment for long-distance op¬ 
eration. Regular, dependable service, com¬ 
bined with a speed increase of 50 percent 
over sea-level flying, which can be offered 
by high-altitude flying, should greatly in¬ 
crease the use of airplanes as mail and 
express carriers. Passenger service is bound 
to follow as soon as the safety and smooth¬ 
ness of flight in the “weatherless” region 
of the stratosphere has been demonstrated. 
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Patent Office Catching Up 

NEW record in disposing of patent ap¬ 
plications was set by the Patent Office 
during the past fiscal year, according to the 
annual report of Commissioner of Patents 
Thomas E. Robertson, issued by the De¬ 
partment of Commerce. 

Disposals passed the 100,000 mark for the 
first time, the total being 100,960, a gain 
of 7553 over the previous peak reached in 
the 1931 fiscal year, it was pointed out 
The new record was set in catching up on 
work in arrears, for the actual number of 
new applications received declined from 
the 1931 figure. 

As a result of the policy of giving a spe¬ 
cial status to applications for patents likely 
to lead to the investment of capital and the 
employment of workers, several million dol¬ 
lars were invested and employment given 
to several thousand persons, Mr. Robertson 
showed in his report. The policy was adopt¬ 
ed because of a realization that delay in 
reaching applications for examination is a 
frequent drag upon industrial activity. 

The reduction in the number of applica¬ 
tions awaiting official action has resulted 
in greatly reducing the time applicants have 
to wait for official action, it was pointed 
out. Thus, two years ago, out of 63 examin¬ 
ing divisions, only three were under six 
months, 54 were over seven months, 48 were 
over eight months, and 33 were over nine 
months, whereas at present two divisions 
are under two months, eight under three 
months, 28 under four months, 37 under five 
months, and all under six months. The 
progress made is also evident from the al¬ 
lowance of over 65,000 applications and the 
grant of 52,562 patents during the year, as 
compared with 44,317 granted the year be¬ 
fore, an increase of 18.6 percent. 

“Germania” a Geographical 
Mark 

N a recent decision, First Assistant Com¬ 
missioner Kmnan held that Germania 
Tea Company, of Minneapolis, Minnesota, 
is not entitled to register the term “Ger¬ 
mania”, under the Act of 1905, as a trade¬ 
mark for a medicine, since it has merely a 
geographical significance. 

In his decision, after noting applicant’s 
argument that the Latin language being a 
dead language it is improper to consider 
the word as a name in a foreign language 
and that the word is used as a fanciful and 
arbitrary name for the product, the First 
Assistant Commissioner said: 

is tooted that in Funk & Wagnalls 
New Standard Dictionary, Edition of 1927, 
the word ‘Germania’ appears as a regular 
word and is defined as meaning ‘Germany, 
especially as personified. 1 It is believed to 
the average purchaser the word suggests 
Germany or that the 'gnoifeWd their origin 

of that 
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TVj R. LIDDY will be pleased to 
' LTA answer the inquiries of our 
readers who may desire informa¬ 
tion relative to the various sub¬ 
jects reported in his department. 

—The Editor . 


that the word means anything more than 
a geographical locality it must be held its 
registration as a trademark under the 1905 
Act is barred by statute.” 

Review Refused of Steel Tube 
Patent Case 

EVIEW of a patent case relating to the 
manufacture of steel tubing was de¬ 
nied by the Supreme Court of the United 
States recently, m the case of General Tube 
Co. versus Steel & Tubes, Inc. 

Two patents are involved, Johnson Patent 
No. 1388434, relating to what is claimed to 
be a new and improved method and ap¬ 
paratus for butt-welding thin gage tubing 
and Johnson Patent No. 1435306, for the 
product of the process. 

The petitioner pointed out in its brief 
that the patents relate to the manufacture 
of steel tubing by curving up a flat steel 
strip to the form of a tube having a length¬ 
wise seam and then welding the seam elec¬ 
trically in a particular manner—the use of 
electricity as the medium for heating the 
tubing rather than utilizing a flame pro¬ 
duced by burning oxyacetylene or othei 
gas. 

A Federal district court held the patents 
valid but limited their application to opera¬ 
tions conducted in excess of 30 feet per 
minute and decided the patents were not 
infringed when operated under 30 feet per 
minute. 

The petitioner appealed to the Supreme 
Court from a reversal of the district court 
by the Circuit Court of Appeals for the 
Third Circuit which held that the patents 
are valid at all speeds, and hence infringed. 

Vending Machines Show 
Improved Sales 

S ALES of mechanical vendors and coin- 
operated amusement machines have held 
up well during the depression. A large 
manufacturer and distributor of cigarette 
vendors has just entered into a contract 
with an oil company to supply several 
thousand machines during the next few 
months. Another contract with a tobacco 
company calls for delivery of cigar vendors. 

A mid-western manufacturer of coin- 
operated amusement machines has recently 
expanded his plant to four times its original 
size to take care of incoming orders. 

Recent developments in the coin-operafed 
machine industry include a visible slug 
detector; a coin-operated machine that 


brushes off patrons’ clothes, designed foi 
railroad stations; coin controlled pool ta¬ 
bles in Geimany and installation of ticket 
automats for street car and bus stops m 
Paris on the lamp posts of “stops” or load¬ 
ing platforms,— (Depaitment of Com¬ 
merce.) 

Trade Commission’s Work in 

1932 

ORE than 20,000 false and misleading 
advertisements were either discon¬ 
tinued entirely or levised to check fairly 
with the truth last year as a lesult of the 
Federal Trade Commission’s campaign 
against fraudulent advertising, it is esti¬ 
mated in the Commission’s annual report 
for 1932. 

While the amount of money saved the 
public by this bianch of the Commission’s 
work runs into large figmes, the actual cost 
of the work for the last fiscal year was only 
23,400 dollais or an aveiage of $57.63 a 
case. 

Humheds of advertisers of fake products 
have been driven out of business through 
co-operation of publishers with the Federal 
Trade Commission in its campaign against 
fraudulent advertising, and thousands of 
otherwise honest business men, who had 
habitually used exaggeration in their ad¬ 
vertising assertions, have revised their 
“copy” and now find thaL it pays to tell the 
truth in advertising. 

Regarding the different types of false ad¬ 
vertising found, the Commission, m its an¬ 
nual report, says its investigations have 
disclosed frauds of many kinds. The worst 
are perpetrated by those who prey on those 
of their fellows who are willing to Uy any¬ 
thing to get relief from pain or the handicap 
of illness. Millions of dollars are spent an¬ 
nually for preparations worthless or of 
doubtful value but advertised as being ef¬ 
fective. 

Some chemists, some “cosmeticians” and 
others, who are looking for easy money, sell 
preparations which will not always stand 
up under careful scientific analysis. A 
‘wrinkle oil’ was found to consist of castor 
oil with a few drops of perfume, put up in 
2-ounce bottles of pleasing shape, with 
beautiful labels, for $2. For fat people, 
many reducing creams are offered, and 
numerous vendors advertise magical results, 
all of which are false and misleading, for 
there is no cream that will reduce fat by 
mere application. Some vendois offer the 
identical cream as a tissue-builder or flesh 
food to enable skinny folk at will to build 
up flesh on the neck, the arms or legs, the 
back, the bust, or wherever they crave it, 
yet there is no known cream that will build 
tissues or feed flesh. 

Having perfected the form divine by 
either reducing rolls of fat or rounding out 
the graceful curves, perhaps the color of 
the hair is not quite pleasing, and to 
remedy this there are tonics galore to re- 
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move dandruff and thicken the hair and 
cause it to grow, and dyes of many kinds 
to impart a color that might make one ap¬ 
pear more youthful, if the lines of the face 
and the coloi of the skin did not belie the 
copper tint that displaced a natural and 
distinguished gray. 

False advertising cases are investigated 
and developed for the Commission by its 
Special Boaid of Investigation which con¬ 
siders all such adveiUsing in newspapers, 
magazines, and on ihe radio I hat is 
brought to its attention by reference, com¬ 
plaint or otherwise. 


Radio Clock System Patented 

SYSTEM of operating clocks by radio 
waves broadcast from a central station 
has been patented by Clyde F. McCann of 
San Francisco, to whom the United States 
Patent Office has issued letters patent No. 
1881818. It is claimed that this system, 
utilizing Hertzian waves, transmitted from 
a central station having a master control 
clock, can hold all other clocks adequately 
equipped within its reception range to 
precision timing. The superiority over 
clocks now regulated by electrical wires 
presumably would result from the fact that 
radio waves travel at the speed of light, or 
186,000 miles per second, thus eliminating 
the “drag” or “time lag” on wires. 

Insecticide Mark Registrable 

IRST Assistant Commissioner Kinnan 
recently held that The Lewy Chemical 
Company of New Yoik, New York, is en¬ 
titled to register, under the Act of 1905, 
as a trademaik for insecticides, a mark 
consisting of the representation of a 
lozenge in doughnut form above which is 
the notation “Moth-Gas” togethei with the 
representation of a gas emanating from the 
lozenge, if applicant disclaims the repre¬ 
sentation of the goods. The ground of the 
decision is that the mark as a whole is not 
merely descnptive of the goods. 

In Ins decision the First Assistant Com¬ 
missioner said: 

“It is thought, however, that the mark 
when viewed as a whole, although highly 
suggestive, is not merely descnptive. The 
goods are not associated with noi do they 
give off any such smoke as is illustrated in 
the mark; and the woids used as they are, 
partly obscured by gas fumes, give to the 
maik a degree of fancifulness which it is 
deemed justifies its registration. The teim 
‘Moth-Gas’ is not shown to have been pre¬ 
viously used by others to designate any 
kind of a gas for killing moths, and it is 
even uncertain whether the applicant’s 
goods yield a gas at all. In view of these 
facts it is thought that if the applicant 
disclaims the representation of the goods 
the mark should be registered.” 


New Aerial Cuts Radio 
Interference 

METHOD of eliminating radio inter¬ 
ference caused by an airplane’s own 
engine is covered m U. S. patent No. 1893- 
287, granted recently to C. Francis Jenkins, 
Washington inventor who holds many 
patents m the television, motion picture 
and other fields. 

“It has been customary,Mr. Jenkins ex¬ 
plained, “to suspend a wire under the plane 


with a lead weight, a lead ‘fish,’ attached 
to the free end thereof to hold it steady, 
and as nearly vertical as possible, or to 
fasten the antenna to a vertical mast ear¬ 
ned by the plane. Antennas have also oc¬ 
casionally been fastened along the leading 
edge of the wings and from the wing tip 
to tail structure. 

“All such antenna locations have serious 
interference from engine ignition radia¬ 
tion. For this reason costly shielding of the 
magnetos, the spark plugs, and high tension 
leads must be employed to avoid ignition 
noises m the exposed antenna preventing 
voice reception aboard the plane, and seri¬ 
ously interfering with code reception.” 

Mr. Jenkins found that electrical high- 
tension radiation fiom the engine ignition 
system is spherically radiated, and envelops 
the plane, and by exploration he has dis¬ 
covered that a radiation-free zone exists aft 
of the plane which probably results from 
absorption by the metal parts of the plane 
fuselage creating an electrical cone-shaped 
shadow free of interference behind the 
plane spreading out from a point directly 
behind the engine. 

The Jenkins invention therefore holds the 
antenna axially in this zone by unreeling 
the antenna and permitting it to fly aft 
from the tail structure. A small celluloid 
ball or balsa-wood “fish” is attached to the 
end of the antenna so as to keep it horizon¬ 
tally taut in the electric shadow in the wake 
of the plane. The antenna in this position 
does not pick up any radiation from the 
ignition system of the engine .—Science 
Service, 


“Radium” Water 

HE Federal Trade Commission has or¬ 
dered Neil M. Jones and Robert D. 
Emery, Los Angeles, trading as American 
Radium Products Company, to discontinue 
representing that water drawn from the 
lined water j'ar sold by them and hereto¬ 
fore designated “The Radium Spa” has 
any therapeutic or curative value for any 
bodily ailment or disease. 

The respondents had waived hearing on 
the charges set forth in the complaint and 
consented that the Commission serve upon 
them an order to cease and desist. 

The Title to Inventions 

PATENT attorney of Washington, 
D. C., Mr. Carl Fenning, presented a 
paper before the American Institute of 
Chemical Engineers recently, reviewing the 
legal aspects of certain problems in the 
ownership of inventions between employers 
and employees. In general, these relations 
may be divided into the following: 

1. Inventions having no bearing upon ihe 
employee’s duties and made outside of 
office houis are the property of the em¬ 
ployee, and the employer has no interest in 
them. Solomans v. U. S. 137 U. S. 342. 

2. Inventions arising out of or made in 
connection with the employee’s duties and 
incidental thereto by an employee whose 
duties do not include the conducting of re¬ 
search or inventive work. Here the em¬ 
ployee retains the title to the patent, but 
the employer is entitled to a shop right or 
a non-exclusive license. Gill v. U. S. 160 
U. S. 426. 

3. Inventions made by an employee in 
connection with and within the field of his 


work, where his duties include the con¬ 
ducting of research and inventive work. 

(a) Where the employee was specifically 
assigned to the task of making the inven¬ 
tion, the entire property right to the inven¬ 
tion vests in the .employer. Standard Parts 
Co. v Peck 264 U. S. 52. 

(b) Where the invention is within the 
general field of employee's research and 
inventive work, but where he was not 
specifically assigned to develop the particu¬ 
lar invention, the couits generally have 
held that the patent and invention do not 
belong to the inventor 

The only safe arrangement, concludes 
Mr Fenning, is to have a definite written 
agreement with all employees covering all 
inventions relating to the specifically de¬ 
fined field in which the employer is operat¬ 
ing or interested, and whether made during 
the term of employment or afterwards — 
Chemical and Metallurgical Engineering. 


Stocking Patent Upheld 

I T was announced recently that the 
Gotham Silk Hosiery Company, Inc, 
had won its suit against the Artcraft Silk 
Hosiery Mills, Inc., of Philadelphia for in¬ 
fringement of a patent on the manufacture 
of Gold Stripe stockings known as “adjust- 
ables.” The patent, issued to Roy E. Tilles, 
covers the manufacture of a single pair of 
hose which can be adj'usted to any size. 

A decision handed down by Judge Nields 
of the United States Distnct Court of Dela¬ 
ware holds that “the defendant paid the 
Tilles patent the tribute of extremely close 
if not absolute imitation. . . .Defendant’s 
‘Tri-Length’ stocking clearly infringes the 
Tilles patent.” 


Cartoon Trademark 

T was recently held by First Assistant 

Commissioner Kinnan that Percy L. 
Crosby of McLean, Virginia, is entitled to 
register, under the Act of 1905, as a trade¬ 
mark for “Drawings for Reproduction, and 
Comic Strips oi Cartoons”, the notation 
“Sooky.” 

In his decision the First Assistant Com¬ 
missioner noted that the examiner of trade- 
maiks made no objection to registering the 
mark foi “Comic Strips or Cartoons” but 
held it was not registrable for “Drawings 
for Reproduction” since the notation was 
but the name of the drawing and therefore 
merely descriptive. 

He then pointed out that the record 
shows that the applicant makes drawings 
each specifically different from the others, 
but all having a ceitam similanty m the 
representation of a small boy called 
“Sooky” and it appears that a series of 
these drawings are made and sold, each 
one of which beats the name “Sooky.” 

Then, after leferrmg to the cases hold¬ 
ing that a title of a hook may not be re- 
gisteied and decisions as to the “Mult and 
Jeff” trademaik, he said: 

“It is considered proper to conclude that 
the applicant is seeking registration of his 
mark for a series of drawings of the 
‘Sooky’ character which are intended to be 
and are sold in commerce. It is held that 
the applicant who, so far as the record 
shows, originated and was the first to use 
this notation, is entitled to its registration 
as a trademark for the goods described as 
‘Drawings for Reproduction’.” 








Books SELECTED BY THE EDITORS 


RADIO SERVICING COURSE 

By Alfred A. Ghirardi and Bertram M 
Freed 

HIS book has been prepaied espe¬ 
cially for service men now active in 
the radio field, and for those who are 
about to take up such work as a voca¬ 
tion. It is by no means to be considered 
as a source of a complete education in 
the subject, but rather as a supple¬ 
mentary mine of information on radio¬ 
set testing equipment and methods of us¬ 
ing it. The authors presuppose that the 
reader has an elementary knowledge of 
electrical and radio theory and knows 
something about radio-set construction 
and operation. Standard manufactured 
trouble analyzers are illustrated by pho¬ 
tographs and diagrams; other drawings 
give suggestions from which the reader 
may “roll his own.” 

It is to be regretted that a book with 
such a valuable content should be pub¬ 
lished with such poor illustrations as 
are to be found here. Some of the line 
drawings are so poorly executed and 
reproduced that the reader must at 
times guess at what is meant to be con¬ 
veyed. Further, while one does not look 
for literary merit in a technical book, 
careful editing of copy before publica¬ 
tion will often work wonders in making 
a subject easier to grasp.—$1.65 post¬ 
paid.— A. P P. 

RADIO PHYSICS COURSE 
By Alfred A. Ghirardi, E. E 

ELDOM does this reviewer fail to 
take publishers’ “blurbs” on book 
jackets with the proverbial grain of 
salt, and sometimes with a whole 
shaker-full. Such was the inclination 
when he read “This is the one radio 
book which explains everything,” on the 
jacket of the work before him. But 
reading further dispelled the original 
inclination. The 972 pages between the 
covers of this book do, as nearly as 
is possible m language understandable 
to the layman, cover the whole field of 
radio, and also television, photoelec¬ 
tricity, and talking movies. 

This book (second edition, revised 
and enlarged) is expressly intended 
for tipe, as a text for radio courses in 
technical high schools and the like, but 
it will he found valuable to anyone who 
wants to obtain a usable, working 
knowledge of the subjects covered. Only 
the simplest of arithmefcie is necessary 
in order to follow the as he pro¬ 

gresses ; from fundamentals 44 , practical 
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applications. We cannot speak too high¬ 
ly of the scopp of this book and of the 
way in which the matenal is presented, 
both for continuous reading and study, 
and for ready reference. But here again 
poorly reproduced illustrations detract 
from appearance. If evei a third edition 
is published, it is to be hoped that both 
the halftones and line cuts will be im¬ 
proved. It is a shame that the illustra¬ 
tions do not maintain the same high 
standard which the author has set in the 
preparation of the vast quantity of ma¬ 
terial that makes up the text.—$3.70 
postpaid.— A. P. P. 


STORAGE BATTERIES 
By Crocker — Arendt—Kuns 

HE principles of action, construc¬ 
tion, and maintenance of lead and 
non-lead batteries and their principal 
commercial applications. Starting with 
the fundamental design and manufac¬ 
ture of all types, the outline cairies 
through the care of batteries, especially 
automobile starting and lighting types, 
finally describing the building and re¬ 
pair of the types previously mentioned. 
A book for self-study, clear and under¬ 
standable in diction and practical as the 
long experience of the authors would 
indicate.—$1.65 postpaid. 


STANDARD HANDBOOK FOR ELEC¬ 
TRICAL ENGINEERS 

Frank F. Fowle , Editor-m-Chief 

I N 28 sections, each one by recognized 
authorities; in all, 91 contributors. 
A second cover index refers to thumb 
tabbed pages giving a quick reference. 
The index is clarified by the use of 
bold-face type and indentations which 
readily catch the eye on a hurried con¬ 
sultation. Needless to say this is the 
latest and most up to the minute work 
on the subject. Every engineer and 
library must have a copy, even as in our 
own case where it is not one’s direct line 
of effort. Handsomely bound, flexible, 
imitation leather, gilt edging—2816 
pages.—$7.25 postpaid. 

FORGING 
By Bacon-]ohnson 

RACTICAL instructions for hand 
forging wrought iron, machine steel, 
and tool steel; drop forging and heat 
treatment of steel including annealing, 
hardening and tempering. For many 


years the authoxs have bad experience 
not only 111 practical work but also m 
the field of instruction and thus can 
cover the many pitfalls and tiaps which 
are bound to befall the learner. It seems 
that every possible phase of the art has 
been fully explained both in text and 
by diagram. A splendid little book -- 
$1.40 postpaid. 

INTRODUCTION TO PRACTICAL 
ASTRONOMY 

By Dmsmore Alter , Prof . Asti on., Utuv. 
Kansas 

T HIS is not what is commonly meant 
by an “introduction” to astronomy 
(that is, a textbook) but is a series of 
laboratory exercises in practical astron¬ 
omy, the subjects being such as the 
sludy of the vernier, study of time, 
celestial coordinates, and determining 
latitude. ~$2,20 postpaid.- A. G, /. 

SCIENCE IN THE CHANGING 
WORLD 

By Julian Huxley , Bertrand Russell , 
/. B. S. Haldane , Oliver Lodge, and 
others 

ROM these chatty, informal short 
chapters which were based on a 
series of radio talks delivered in En¬ 
gland, the reader will pick up some 
actual science and a great deal more 
of its process of reasoning. This is a 
symposium by ten persons of widely 
different points of view concerning the 
value and nature of things scientific — 
$2.15 postpaid— A, G. I. 

THE NATURE OF THE PHYSICAL 
WORLD 

By A. S. Eddington , Prof. AstronUniv. 
Cambridge 

OST readers of semi-popular books 
will recall the fame which this 
book won a few yeais ago. It became 
a scientific best-seller and so insistent 
has the demand for it been that it is 
now reissued at a popular price. That 
it has not gone the way of many other 
ephemeral volumes of similar scope 
speaks much for the lasting quality of 
its contents. The scope is the newer 
physics—$2.15 postpaid.—^. G . I. 

CHEMICAL WAVE TRANSMISSION 
IN NERVE 

By A. V . Hill, F. R. S. 

N this little book the world’s ablest 
physiologist (as recognized by most 
scientists) gives an account of his ex- 
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penments on the nature of nerve stim¬ 
ulus. It debunks the claims of those who 
would have it that neive stimuli aie 
something mysterious—almost super¬ 
natural. A V. Hill has proved them to 
be quite as natuial as anything else, 
though very delicate The reader should 
have some background in biology.— 
$1.40 postpaid— A. G. I. 

THE TIDES OF LIFE 

By R. G. Hoskins , Research Associate , 
Harvard Medical School 

T HE endocrine glands’ function in 
bodily adjustment, just what and 
where they are, how they affect physi¬ 
cal and mental attributes, are here ex¬ 
plained m as non-technical language 
as seems possible. It is true the average 
person will probably have to consult a 
dictionary frequently to understand cer¬ 
tain technical words the use of which 
cannot be avoided, but the general con¬ 
struction and development of each part 
is delightfully clear, written as it is in 
very readable language. Each gland is 
treated in a separate chapter based on 
the first chart we have seen which lo¬ 
cates them all in the body. So much 
quackery and misinformation has been 
handed out to the public, we believe 
this clear, authoritative outline will be 
popularly received and peiform a real 
beneficial service to a large public.— 
$3.65 postpaid 

ONE THOUSAND NEEDED 
INVENTIONS 

By Raymond F. Yates 

ANY list of this kind must necessarily 
include some items which have 
relatively small significance, but since 
this book was published we note sev¬ 
eral of the suggestions already have 
become realities. It would seem that in¬ 
vention would most naturally spring 
from an actual development rather than 
from a suggested idea, yet there are 
many who seem to be interested in lists 
of this kind, whatever the reason.-— 
$1 65 postpaid. 

JANE’S FIGHTING SHIPS 1932 
Oscar Parkes, Editor 

I T would seem that the past year 
would not register much information 
concerning battleships because of sus¬ 
pended building programs, disarma¬ 
ment discussions, and so forth, yet the 
fact is that there have been some quite 
significant attainments, for in some in¬ 
stances like the reconstruction of the 
U. S. 5. New Mexico type, the verifica¬ 
tion of rumors and the tangible evidence 
of lessons learned by experience may be 
of even greater interest than new con¬ 
struction. Unusually fortunate aid from 
official sources makes the present vol¬ 
ume even more thorough than in pre¬ 
vious years, though the standard pre¬ 
viously set makes further attainment 


seem almost impossible. This woik is 
the recognized authority throughout the 
woxld and it is full of interest even foi 
the layman—$15.00 postpaid. 

JANE’S ALL THE WORLD’S AIR¬ 
CRAFT 1932 

C. G. Giey , Editor 

B Y one of those curious twists in the 
older of affairs, the very fact that 
disarmament has been so extensively 
discussed has pushed ahead new and 
improved designs of warships so that 
ministries might know what were the 
best types that they would be allowed to 
ordei under any possible scheme of 
disarmament. Hence despite the scarcity 
of money, 1932 was singulaily active in 
air affairs, especially in heavy plane 
transport and bombing designs. Just 
what these weie, all over the world, lias 
been accurately and with much detail 
collected in this 22nd yeaily issue. 
It stands as the monumental and un¬ 
questioned authority in the field of 
aviation bibliography.—$15.00 postpaid. 


BRASSEY’S NAVAL AND SHIPPING 
ANNUAL 1933 

T HE first half of this reliable old 
manual of 47 years’ standing con¬ 
tains, as usual, special articles by wi iters 
of authonty which make the woik 
unique as an open forum for the dis¬ 
cussion of maritime affaiis. A summaiy 
which follows contains an epitome of 
these essays. The balance is a collection 
of valuable statistics coveiing both 
naval and mercantile affairs Numerous 
well taken photographs of ships, out¬ 
lines of waicraft with profiles of mer¬ 
chant ships, make a most interesting 
study. In fact each year seems to bring 
moie to engage attention and this year, 
despite economic conditions, the edi- 
tois have bettered last yeai’s high 
standaid. A reference which everyone 
inteiested in nautical lore should have 
at his elbow.—$5 50 postpaid. 


100,000,000 GUINEA PIGS 
By Arthur Kallet and F. /. Schiink 

A ccording to the authors of this 

- book some of the best-known food 
products, dentifrices, and cosmetics, are 
unfit for human use. The manufac¬ 
turers foist them on us by means of 
unscrupulous advertising and we test 
them out, hence we are the “100,000,000 
guinea pigs.” If after using a product 
we don’t die, it proves that it was fit 
to use. If we die, it shows that some¬ 
thing was wrong with the product. 
The products which are “treated rough” 
in this book are openly named—there 
is no evasion, no circumlocution. You 
don’t have to guess whether the most 
terrible toothpaste is one you hear 
about over the radio. Obesity cures 


catch it, also. So do lots of cheiished 
products. This book will stir up a lot 
of fuss and be widely read. Whether 
you will like its contents oi not will 
depend, probably, on youi disposition 
—on whether you like your reading hot 
or cool. The authois are crusaders Both 
are connected with Consumeis’ Re¬ 
search, an organization which, it is 
gladly asserted, has done a lot of good. 
One of them wrote the book “Your 
Money’s Worth,” which had a wide sale. 
But crusadeis usually work themselves 
into a certain state of mind First they 
discover conditions that aie bad. And 
then, not content with exposing the facts 
as they are, they must exaggerate them, 
sunound them with horror, sensational¬ 
ize them, dramatize them Except on 
moron readers this usually produces 
just the opposite of the anticipated ef¬ 
fect. However, there are In this woild 
many more gullible gumps who aie 
game foi the purveyors of punk prod¬ 
ucts than cool calm thinking persons, 
and so a book wntten in the tone of 
this one may, after all, be the only way 
to get at them. Intelligent readers too 
(such as ours!) may find things in it 
which aie well worth reading—with dis¬ 
cernment.—$2.15 postpaid.— A. G. I. 

THE ABOLITION OF UNEMPLOY¬ 
MENT 

By Frank I). Graham , Prof. Economics , 
Princeton 

A SYSTEM of lestiicted barter is ad¬ 
vanced as a logical solution to the 
gravest problem of these times. This 
plan would not interfeie with natural 
markets noi endanger the jobs of those 
already employed. Rather would it en¬ 
hance regular employment by acting as 
a spur to industry. It is a definite plan 
of action and a concise remedy for a 
social crisis. An interesting and timely 
study written in entertaining style.— 
$2.15 postpaid. 

PATTERN MAKING 
By Ritch ey-Mom oe-Beese-Hall 

F ULL instructions for the pattern 
maker on wood-working and wood¬ 
turning tools and equipment, construc¬ 
tion of simple and complicated pat¬ 
terns, modern molding machines and 
molding practice. This art has expand¬ 
ed wonderfully in the past few years 
to keep pace with the greater produc¬ 
tion of machines, as the pattern maker 
is the first step in most of the mechani¬ 
cal operations which result in the com¬ 
pleted product. He must be a machinist 
as well as a carpenter.—$1.90 postpaid. 
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The Sex Factor 
in Marriage 

By Helena Wright , M.B., B.S . 

This book is addressed to those 
who are about to be married, par¬ 
ticularly men, but we see no rea¬ 
son why others should not read 
it, and many reasons why they 
should. Its mam purpose is to 
forestall marriages wrongly con¬ 
ditioned and perhaps ruined at 
the outset by inexperienced, inept 
blunderers. It tells what to do and 
what not to do. There are more 
things to do and not to do than 
many think, a fact which all con¬ 
sulting specialists know full well 
after dealing with the intimate 
problems of humanity, wise, half 
wise, and unwise, in the mass 
Men are the chief blunderers. 
Cynics may question this reflec¬ 
tion on the wisdom of young men 
in these pre-sophisticated times, 
but we hazard the guess that 
many who have thought they 
“knew everything” will discover 
a few refinements in this book, 
even if it is not a large one This 
is a very practical, serious, scien¬ 
tific book on a subject which 
deseives as much attention as any 
subj’ect of major importance in 
life. It has been read and com¬ 
mended widely in England,— 
$2.00 postpaid. 

The Moon 

By Walter Goodacre , Dir . Lunar 

Section , British Astron. Assn. 

Here is good news for the ama¬ 
teur astronomer who enjoys study¬ 
ing the endless variety of details 
on the moon's surface—and what 
amateur doesn’t! Walter Good- 
acre, the world’s leading lunarian, 
has just published this new and 
exhaustive atlas and treatise. 
Roughly its 364 pages (7 % by 
10 inches) contain the following: 
A 50-page introduction to the 
study of lunar features; 25 sep¬ 
arate chapters describing all the 
principal formations on the moon. 
Each of these chapters contains 
one section of the author’s well- 
known 60-inch map of the moon, 
and a dozen pages of detailed de¬ 
scriptive matter about each indi¬ 
vidual formation. It is true, the 
same maps in reduced size are 
to be found in “The Splendour 
of the Heavens,” but the descrip¬ 
tions in the new book are alto¬ 
gether more detailed, and in 
addition there are in the new 
book nearly 100 close-up draw¬ 
ings of especially interesting for¬ 
mations. The present treatise 
supersedes the two previous at¬ 
tempts to give a systematic survey 
of the markings on the moon, 
those, respectively, of Neison 
(1876) and Eiger (1897) both 
being out of* print, and is superior 
to anything of the kind ever pub¬ 
lished. Every amateur astronomer 
should add, this work to his libra¬ 
ry before it too goes out of print, 
as it has been published private¬ 
ly-—$5.25 postpaid, imported. 
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ACROSS THE EDITOR’S DESK 


R EGULAR readers of Scientific American will 
note a change in the binding of the present 
issue. Economies made necessary by decreased 
revenue, from which every publication is suffering 
today, have made this temporary change imperative. 
The content of the issue has, however, been re-ar¬ 
ranged and re-allocated so that there is little reduc¬ 
tion in the amount of editorial matter. The editor 
is determined, also, that theie shall be no reduction 
m the quality of the various articles, and he is 
,sure that you will agiee that there has been no such 
1 eduction after you read this issue. The change in 
the binding will make little or no difference in 
binding complete volumes, and readers may rest 
assured that the former style will be resumed just 
as soon as business conditions warrant the change. 

# 

The urgent need for a Navy built up to allowable 
treaty strength is discussed from a different and, 
we hope, an effective angle in the article starting 
on page 268 of this issue. In presenting this article, 
we realize that our endeavor to point out the needs 
of our Navy by specific, detailed, and factual refer¬ 
ences to Japan may be considered by some as a 
one-sided criticism of that country. Whether this 
is so or not, our interest lies primarily in our Navy 
and not in moot questions of international politics. 
Nevertheless, in order to make available to our 
readers both sides of the question, we expect to be 
able to present in oui next issue a brief discussion 
of the Japanese side of the Manchurian affair, 
written by a Japanese. 


Birth control—the right of individuals to limit 
reproduction according to their ability to care for 
children—has been set up by some Christian de¬ 
nominations as a moral problem. As such, birth 
control has been held to be immune from scientific 
analysis and from conscious control by the intel¬ 
lect. There are, however, so many aspects of the 
question that concern not only the individual but 
also the community, the state, and the nation, that 
the need for scientific approach is becoming in¬ 
creasingly apparent. Scientific American there¬ 
fore requested Dr. C. C. Little, Director of the 
American Birth Control League, to prepare an 
article on the subject. He has compacted into the 
allotted space a most readable discussion that 


presents facts in a way that will interest every 
reader. The article will appear next month. 


It appears that the reclamation project that is 
now underway in Egypt is of greater magnitude and 
has more ramifications than our first information 
led us to believe. Our coirespondent has just writ¬ 
ten from Cairo that, after arriving “on location” 
and looking over some of the details of the job, he 
finds it impossible to cover them for our next issue 
as he had expected, and as was announced in this 
column last month. We shall, however, present the 
details to our readers as soon as he foi wards them 
to us. In his letter, incidentally, he adds a note 
that beais directly on the aiticle on page 266 of 
this issue. He speaks of Egypt as a wonderland for 
tourists, and dwells particularly on the incompar¬ 
able cruise through the sapphire blue of the Medi¬ 
terranean on comfortable American ships, at ridicu¬ 
lously low rates. 


Military despotism is a condition that will never 
be allowed to prevail m this countiy, but it is a 
fact that our military establishment should be 
given more consideration than we are wont to give 
it. This applies particularly to its functions relative 
to our civil government m national and international 
affairs. A better understanding is needed between 
our military and civil officials. A plea for such co¬ 
ordination, written by Captain W. D. Puleston, one 
of our contributing editors who is thoroughly 
familiar with the need for such harmony, will be 
presented m a forthcoming issue 

• 

The proposed St. Lawrence Waterway project has 
been subjected to a vast amount of criticism. Just 
what will be the return to the United States, to 
shipping interests, and to the electrical power in¬ 
dustry for the required investment of hundreds of 
millions of dollars? We shall publish, in our next 
number, an article on this important subject, writ¬ 
ten by an engineer who knows whereof he speaks. 
And when he speaks, he does not mince words in 
explaining just how much of a bad bargain this 
project will be if it goes through. 



Editor and Publisher 




OTELIA AUGSPURGER COMPTON 


W ESTERN COLLEGE, Oxford, Ohio, 
has awarded to Mrs. Otelia Compton 
the honorary degree of Doctor of Laws, be¬ 
cause of her achievements. Chief among 
these achievements are the valuable chil¬ 
dren she has given to the world. One of 
her sons is the physicist K. T. Compton, 
recently made president of the Massa¬ 
chusetts Institute of Technology. Another 
is the physicist A. H. Compton of the Uni¬ 
versity of Chicago, discoverer of the 
“Compton effect” in atomic physics, and 
a Nobel Physics Prize winner. Both are 
widely known leaders in science. 

By thus honorably recognizing the 
mother of two famous sons. Western Col¬ 
lege has done an original thing. It is also a 
scientific tiling. While a minority, chiefly 
among geneticists, might assert that a 
parent merely passes on from earlier gen¬ 


erations the qualities which occasionally 
produce individuals of marked ability, 
and an opposite minority, chiefly among 
behaviorist psychologists, would lay equal¬ 
ly extreme stress on the effects of environ¬ 
ment (rearing), most qualified scientists 
would agree that both are strongly gov¬ 
erning factors and recent studies by un¬ 
biased biologists bear this out. Thus their 
verdict would concur with the popular ver¬ 
dict that a large share of the honors we 
attain should actually be laid in the lap 
of our parents, particularly our mothers. 
Mrs. Compton reared her children with care. 

She was educated at the institution 
which now honors her, having earned her 
way through it piecemeal during a ten- 
year struggle against adversity. Her hus¬ 
band, Dr. Elias Compton, is a former 
professor of philosophy at Wooster College. 






BEET SUGAR AWAITING A 
FAVORABLE MARKET 


G ROWING sugar beets has become one of our 
big agricultural industries. Sugar beets, gather¬ 
ed in the fields, are brought to the mill where they 
are processed and the sugar extracted and refined as 
described in the article on page 280. The finished 
product is held in.bags in the warehouses at the 
mills to await favorable market requirements be¬ 
fore shipping. The bags are mechanically stacked 
to a great height by an electrically operated endless 
belt tiercer, which can be moved to any part of the 
warehouse as needed. 




Left: The left hand of (?) the spirit "Walter,” supposed to he produced after the manner of a birth, making a right thumb 
print, Right: the "ectoplastic” hand has become a right one. Note that the right side of Margery’s robe in the left illustra¬ 
tion is almost flat, while in the one at the right it bulges slightly, although the hand is not supposed to come around the side 


The Case Against Margery 


By WALTER FRANKLIN PRINCE 

Research Officer, Boston Society for Psychic Research 
Ex-President, Society for Psychical Research (London) 


T HE Margery case of purportedly 
spiritistic phenomena began in 
May, 1923, and is, therefore, in its 
tenth year. It is one of those which 
were tried out before the Scientific 
American Committee, and the last 
word about it in this magazine was 
printed in the issue of April, 1925. I 
will now sketch the subsequent history 
of the case, but the material is so 
voluminous and various that only “high 
spots,” summaries, and general char¬ 
acterizations can be presented. 

No other American case of “physical 
phenomena” ever gained such world¬ 
wide fame, and none ever so boxed 
the whole compass of variety or showed 
such abrupt transitions, dislocations, 
and inconsistencies. None has had such 
zealous organized and financial sup¬ 
port for the exploitation of its claims 
for favor as this case has received for 
eight years from the democratized 
American Society for Psychical Re¬ 
search. The acme of evidence was 
reached, 1926-32, in the production, on 
wax, of a host of thumb prints claim¬ 
ing to be those of a spirit, “Walter.” 

A S admitted in the last Proceedings 
- A.S.P.R. (pp. 367, 384), six groups 
of investigators have in turn decided 
adversely. Let us analyze the personnel 
and their individual decisions. 

I. Harvard Investigation of 1928: Dr. 
William McDougall (Harvard psychol¬ 
ogist), Dr. A. A. Roback (Harvard 
psychologist). Dr. Gardner Murphy 
(psychologist of Columbia), Harry Hel- 


ALTHOUGH Scientific Amer- 
ican is no longer actively 
engaged in psychic research, the 
accompanying article is pre¬ 
sented because of the wide in¬ 
terest that has always been mani¬ 
fest in the work of the medium 
Margery. The findings and 
opinions are those of Dr. Prince 
and other investigators; it is 
felt that they should be reported 
to our readers because, while the 
affirmative side of this case has 
been amply laid before the pub¬ 
lic, the negative side has been 
inadequately presented. 

—The Editor . 


son (assistant to Murphy, now director 
of college psychological laboratory). 
Three persons besides McDougall (see 
below), all contra; no formal report. 

II. Scientific American Committee 
of 1924: McDougall (psychologist), 
Comstock (physicist). Prince (psychic 
researcher), Houdini (magician), Car¬ 
rington (psychic researcher). Five per¬ 
sons, all but Houdini favorably 
interested in psychic research, of whom 
the first four reported contra , the last 
pro , although admitting that part of the 
phenomena might be fraudulent. 

III. McDougall- Worcester, 1924. See 
McDougall’s verdict in I and II, above. 
Worcester (clergyman and psycholo¬ 
gist) rendered no formal verdict but 
was finally contra. 


IV. Dingwall Investigation , 1924-5 . 
Dingwall (English psychic researcher) 
was much impressed for a time by the 
“effects” shown but his final verdict 
was “not proved,” hence contra. 

V. Harvard Group , 1925: Damon, 
Hillyer, Marshall, and Code (instruc¬ 
tors in English, first two now university 
professors; last, afterward university 
instructor), Hoagland (graduate stu¬ 
dent, now head of university depart¬ 
ment of biology), Shapley (head of 
astronomical observatory), Boring (di¬ 
rector of psychological laboratory), 
Wolback (professor of pathology), Day 
(surgeon), Fawcett (physician). Ten 
persons, younger members at first im¬ 
pressed, verdict of all decidedly contra. 

VI. A.S.P.R. Committee , 1926: Wood 
(physicist, Johns Hopkins), Dunlap 
(psychologist, Johns Hopkins), Mc- 
Comas (psychologist, Princeton). Three 
persons, first two contra , last said to 
have been -pro. 

Total 23 persons, 21 contra , 2 pro. 
Of the two pro, one, McComas, became 
entirely contra within a year; the other 
is at least partially contra. 

I N December, 1929, the Crandons 
(Margery and her husband) gave 
three “demonstrations” in the S.P.R. 
rooms in London. The Honoraxy Re¬ 
search Officer, Dr, Woolley, and Mrs. 
Brackenbury reported in the Proceed¬ 
ings that the mechanical control of 
Margery, understood to he the same as 
that in Boston, did not prohibit her 
handling objects on the table, that a 
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finger print found on a wax there was 
certainly hers, and that there were 
definite indications of tampering in 
connection with another print. 

Rut the story of fatalities is not yet 
fully summarized. Let us consider the 
persons who have most actively de¬ 
fended the case in print. Chief of these 
is J. Malcolm Bird, for five years Re¬ 
search Officer of the A.S.P.R. From his 
writings has largely come the belief in 
the case on both sides of the At¬ 
lantic. About two years ago, how- I 
ever, he sent in to his employers a 
long paper claiming the discovery i 
of an act of fraud and reconstruct¬ 
ing his view of the case to admit 
a factor of fraud from the begin¬ 
ning. This paper has not been | 
printed and very few of the be¬ 
lievers in Europe or America know 
of its existence. An amusing fea¬ 
ture is that he then held that the 
phenomena from 1926 on were all 
genuine, particularly those of the 
ghost’s thumb prints, which ai e 
now smashed particularly flat, as de¬ 
scribed below. 

The next most voluminous defendei 
was E. E. Dudley, in whose writings 
there appears, however, a tinge of re¬ 
serve. He at length made a discovery 
which has acted like a bomb, demolish¬ 
ing the very dome of the case and reach¬ 
ing to its basement. 

I T is a curious fact that Dr. Ciandon's 
articles have been printed with all 
the respect due to an independent in¬ 
vestigator, whereas he is the exceed¬ 
ingly interested husband of the medium 
and can scarcely help being at least 
cognizant of any fraud in the case. 
The fact is more curious because he is 
given to statements which are not, to 
speak politely, historical. On page 86 
of “The Case For and Against Psychi¬ 
cal Belief” is found his graphic de¬ 
scription of trance writing in nine 
languages, with sheets “shoved violent¬ 
ly across at one sitter and another,” 
all on the same evening, whereas in 
Bird’s “Margery the Medium,” Chap¬ 
ter VII, it had already been shown that 
these messages in “nine languages” 
were scattered through at least seven 
evenings 

Dr. CrandoAs “Margery-Harvard- 
Veritas” pamphlet asserts that the 
notes of the Harvard Group are printed 
therein “ absolutely as written and 
signed.” Actually there were many mi¬ 
nor alterations, omissions of many pas¬ 
sages of “Walter’s” offensive language 
and excision of more than 1400 words 
of utmost importance, integrally part 
of the official notes. Many other in¬ 
stances could be given. Dr. M. W. 

old friend of Dr. Cran- 
children were sup- 

S >,■ through Margery, 

He tes- 


tifi.es to his own scientific accuracy, 
which accuracy is perhaps illustrated 
by his piinted statement, October 25, 
1925, that he had sat in the case “ovei 
300 times,” the number being about 
135; by his declaration, February 11, 
1927, that he had “assisted at about 
800 sittings,” at which date there had 
not been as many and he had attended 
scarcely more than a quarter of the 
number stated; and hv his illusory ac- 


Dr. Crandon 



Margery 


ceptance of a “baby hand" with one too 
few fingers in a blurred photograph 
taken, according to Crandon on No¬ 
vember 3, according to Bird, Novem¬ 
ber 1, 1924. 

Dr. R. J Tilly aid. of New Zealand, 
wrote confident articles which declare 
that survival has by “Walter" been 
"'fully proved m a scientific mannei,” 
through the production of “his” prints 
after death. But, as said prints are 
those of a living man and cannot pos¬ 
sibly be those of “Walter,” comment 
is unnecessary. In 1931-2, W. H. But¬ 
ton, President of the A.S.P.R., con¬ 
tributed several enthusiastic articles. 
Though no doubt an excellent lawyer, 
Ins critical faculty may be judged from 
the fact that in one of his ai tides he* 
puts confidence in the utterly dis¬ 
credited Zollner experiments with the 
faker Slade and, having read W. Whate- 
ly Smith on the experiments, he failed 
to discover that Smith condemned them 
as valueless. 

The phenomena produced at the 
Margery seances switched from one 
species to another, with occasional un¬ 
expected selective relapses, which were 
unfavorable to continuity of study. 
Persevering students again and again 
felt that they needed but to close a 
little gap to be assured of the super¬ 
normality of a species, only to have it 
halted with the gap still open For 
years there has been no “climbing 
hear,” no “psychic pigeon” mysteri¬ 
ously brought in, no reported marvels 
occurring in some distant part of the 
house, no perambulating piano stools. 
Bell box, enchanted scales, voice-ma¬ 
chine, baryta-water tests, identification 
of objects in the dark—space will 
hardly suffice to name all the members 
of the series, much less to describe and 
comment. 


Even a paiticular kind of “ectoplas¬ 
mic" object appeared in diverse guises. 
The queer “materialized hand” of late 
1924 looks amazingly like one of the 
plaster casts of early 1924 (see plates 
in “Maigery the Medium”). But the 
“hand” of the later Dingwall period 
showed annular bands wonderfully like 
a tiachea, tubular openings and “fin¬ 
gers” with flat edges as though cut 
with a knife, and Harvard professors 
of physiology and zoology declared 
that the “ectoplasm” was un¬ 
doubtedly composed of the lung 
tissues of some animal. The “hand” 
of the Harvard Group period was 
identified as a foot, apparently 
Margery’s. The “Walter” hand 
shown in the Journal A.S.P.R., 
October, 1928, making a right 
^ thumb print—the hand being a 
left one and the thumb print that 

t of a living Boston dentist—was 
undoubtedly of flesh and blood, 
tinust out from under Margery’s 
di aperies. 

Professor Wood traced a solrd “ecto¬ 
plasmic” rod, which was performing 
tricks, cleat up to Margery’s mouth. 
Analysis of dictated notes shows that 
before the rod goL to work she contrived 
to transfer the control of her hand to hei 
wrist, and amid hei writhings the free 
fingeis could easily get possession of 
and place the rod. When the man at 
her lighl was being tapped on the 
head she “turned aiound in her chan 
and was apparently over on her right 
thigh.” Wood, in a letter in my pos¬ 
session, said “It Tall his sittings] was 
the most sordid sort of mediumistic 
fraud from start to finish . . . cumbered 
up with a lot of apparatus whrch served 
only to give an appearance of ‘scien¬ 
tific control’ ” 

T HE logic of prohibitions of com¬ 
mon-sense measures is as convinc¬ 
ing as are damaging observations. 
Once, for reasons not on the surface, 
“Walter” ordered me to have a day¬ 
light sitting with Margery alone. If 
the bell which twice (when my atten¬ 
tion was momentarily drawn away) 
gave muffled brief tinkles, really was 
the one in the box on my knees not 
four inches from hers, and not one 
under her clothing, an era had been 
reached—the bell could be ectoplas- 
mically rung in good white light; and 
repetition, with one post facto search 
of the medium, would prove this be¬ 
yond doubt. Doctor Crandon should 
have rejoiced. But he never would al¬ 
low another daylight sitting. 

Also, a university professor, em¬ 
ployed by an organization which with¬ 
held from its readers both his report 
and the fact of his investigation, tried 
for months to introduce reasonable and 
obvious measures and all were refused. 
Why was not his bell-box acceptable? 
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Why was the cumbrous \oice-machme, 
which I myself parth defeated in my 
only attempt to talk with its plug m 
my mouth, so cherished and the use 
of a simple stethoscope, which would 
have showrn whether or not the "‘inde¬ 
pendent voice” came from the medium's 
throat, denied ? Why was not a single 
other sensible request granted, if there 
was desire to make known and not to 
conceal the truth? 

A marked feature of the case is the 
certainty and piomptitude with which 
known doubters aie excluded from at¬ 
tendance. Even friend!) persons who 
happened to see some puzzling detail 
(though almost friendly enough to fol¬ 
low the example of the European pro¬ 
fessor who, after actually seeing the 
method by which his favorite medium 


smile, on reading such intimations oi 
his malice and fun. when he remem¬ 
bers the fables which weie printed 
about him in “Margery the Medium," 
and the 18 false stones to his discredit 
circulated within a few weeks, folio w T - 
mg the arrival on our shores of a little 
stranger and his knightly enlistment m 
the cause. 

The shoe has been quite on the other 
foot. Opposers and exposers ha\e been 
painted, almost without exception, as 
a bad lot How r e\er high in reputation 
and office, they have been described as 
prejudiced, malevolent, mendacious, 
boonsh, and stupid. The dyes have 
been laid on about in proportion to 
the standing and authoiitv of the in¬ 
tended victim. 

In March, 1932, E. E Dudley dis- 


abandoned all its confident misstate¬ 
ments of July, but declared that 
when the “thorough investigation” of 
the matter, begun m March, was fin¬ 
ished a report would be made. But as 
“the mattei” was solely that of the 
identity of the “Walter” prints with 
the dentist’s, and as the latter's prints 
could be retaken, developed and passed 
on by an expert within half a day, the 
* thoiough investigation” seems languid. 

In the meantime, the passage of mat¬ 
tei through matter has been “demon¬ 
strated.*’ A “Weaker” (“Kerwin”) print 
has appeared m a locked box. The pad¬ 
lock seems to have been well guarded 
but the little screws which hold the 
hasp, and which can be removed and 
replaced in the daik within three min¬ 
utes, seem not to have attracted any 


performed her chief trick, said “Isn't 
it odd that I should have had that hal¬ 
lucination*^'' ) have been gradually 
frozen out. What would be thought of 
a physicist who, inviting colleagues to 
witness some new experimental process, 
should refuse further inspection to 
those who expressed doubts of its 
validity? 

ANOTHER marked characteristic is 
2-"-*- the extent to which the world has 
been called on to feel sympathy for 
the “martyrs of science ” In eveiy in¬ 
terested land it has been chanted that 
a dreadful and malevolent war against 
the case has been waged, and that the 
present writer has been the leader 
thereof. As near as can be calculated, 
there have been printed, apart from 
newspaper stuff, 2639 pages in favor, 
by upwards of 30 authors; adversely, 
216% pages, by 13 writers. I, in the 
seven years since I was called upon 
officially to express myself, have printed 
22% pages, of which 13% were re¬ 
printed. Isn’t it awful? One has to 





The prmt on the left, in wax, is supposed 


covered that the prints which for six 
vears were being produced as those 
of the spirit “Walter's*’ right and left 
thumbs were actually those of a living 
Boston dentist. The dentist signed one 
set of his prints and acknowledged in 
the presence of several witnesses that 
he had given his prints to Dudley, but 
lefused to have them taken again, after 
receiving “advice.” The A S.P.R. re¬ 
fused to print Dudley’s paper and 
proofs, and made a number of venture¬ 
some and unwise statements. There¬ 
upon the Boston S.P.R., which had 
hitherto been silent about the case, 
printed the Dudley article with its con¬ 
clusive proofs and utterly refuted the 
rash assertions of the A.S.P.R. Journal, 
also an article by Carrington augment¬ 
ing the proof and another by Arthur 
Goadby, a Trustee of the A.S.P.R. who 
had hitherto been friendly to the case 
The prints of “Walter” are identical 
with those of the living Dr. “Kerwin” 
and the chance of mere coincidence is 
not one in a billion billion. 

The A.S.P.R. Journal of November 



to be the left thumb print of "Walter.” 


attention Confidence m the tests with 
pasteboard boxes sealed with stickv 
tape, so easily lemoved and replaced, 
especially as the tapes m several in¬ 
stances showed signs of tampering, is 
almost incredibly naive. 

Thus has the dome ol the whole 
edifice, the crowning and conclusive 
phenomenon, crumbled. For six years 
“Walter” has been claiming another 
man’s prints as his own and explaining 
how he produces them. This is proved 
a gigantic fraud. Also, all credit is de¬ 
stroyed in “Walter’s” utterances from 
the beginning. 

Some spiritualist organs aie trying 
to save something out of the wreck. At 
any rate, seeing that the dentist was 
not present, the conditions were so 
good (! ) and we have been told all 
along that dies cannot produce all the 
minutiae of a print from the living 
finger, must not his prints have been 
wafted in by an “ideoplastic” process? 
Odd that it was from the one man who 
furnished the first wax, pressed his 
thumbs thereon and left it with Mar¬ 
gery that the mysterious effluence 
emanated! Tell it to the marines! Be¬ 
sides, the “conditions” were never 
good. And dies have been made that 
can produce “thumb” prints which an 
expert , with the help of a binocular 
microscope , was not able to distinguish 
Irom those of the living finger . 

ALTHOUGH a few earnest and per- 
sistent sitters may still believe that, 
despite the fact that the thumb prints 
are fraudulent, there remain a few 
features which are genuine—since they 
cannot understand how these could nor¬ 
mally be produced—it will henceforth 
be impracticable so to persuade the 
intelligent reading public, since the im¬ 
possibility of fraudulent production of 
the thumb prints has been maintained 
with as much assurance as the impos¬ 
sibility of anything else. 

Fanatics will continue to believe, but 
for the really thinking body of readers 


The print at right is that of a living Boston dentist. Compare indexed points 


the case has received its death stroke. 



Notes on 

I N a recent bulletin" 3 * of the Boston 
Society for Psychic Research, Dr. 
Walter Franklin Prince, Research 
Officer of the Society, comments at 
length on the Sinclair experiments for 
telepathy. (See March, 1932 Scientific 
American ) In the introduction to the 
discussion, several paragraphs are de¬ 
voted to the physical and mental char¬ 
acteristics of the percipient m the ex¬ 
periments. In a footnote at this point 
Dr Prince departs from the discussion 
to clarify certain phases of telepathic 
investigation. These comments have 
such direct bearing on the present 
Scientific American investigation of 
telepathy that we reprint them below: 

£C TF there aie those who think there 
JL is no value in knowing something of 
the makeup of the chief witnesses in 
this case, I emphatically do not agree 
with them. That such knowledge is not 
absolutely deteimmative is, of course, 
true. 

‘"We are investigating a field of phe¬ 
nomena by all the methods which are 
practicable. The largei part of the phe¬ 
nomena are sporadic and spontaneous, 
and can hardly be expected to occur in 
the laboiatory. There are many cases 
where a man has experienced but one 
apparition in his lifetime and that at or 
close to the time when the person 
imaged died. Will any director of a 
laboratory consent to keep people under 
surveillance for a lifetime, to test if 
such an experience will take place in a 
laboratory, and can any person be found 
who will consent so to spend a lifetime? 
And if, undei such conditions, an ap¬ 
parition should be experienced and it 
should be proved beyond doubt that the 
person imaged died at that moment, 
even though the apparitional experience 
occurred m a laboratory, in no sense 
would or could laboratory tests be ap¬ 
plied to it. The authentication of the 
incident would be the testimonies of the 
scientific gentlemen present, to the 
effect that the story of the apparition 
was related to them and written down 
before the death of the person was 
known, with, perhaps, details of how the 
person who experienced the apparition 
looked and acted at the time. But the 
testimonies of witnesses outside of the 
laboratory are evidence of precisely as 
much weight, provided that their mental¬ 
ity and reputation for veracity are equal. 
“With favorable subjects, experi- 

*BuUetin XVI, “The Sinclair Experiments 
Demonstrating Telepathy/" obtainable for a 
nominal sum from Boston Society for Psychic 
^search, 719 Boylston Street, Boston, Massa- 

sear 1 •«/., 


Research in 

ments for telepathy can sometimes be 
and sometimes have been carried on 
with all the rigidity of method and the 
scrupulosity of a laboratory, or, if 
there remain doubts and objections on 
grounds seemingly almost of as ‘occult’ 
a natuie as telepathy itself, doubtless 
in time to come methods will be devised 
to meet these doubts and objections, 
but subjects of singularly calm and 
poised nature will be required It seems 
to be a fact with which we have to deal. 


1PJEPORTS of results in our 
first test for telepathy 
(March 1933 issue) are still 
coming in, but we cannot ana¬ 
lyze the results until readers all 
over the world have had a 
chance to send in their charts. A 
complete report will be made as 
soon as possible .—•The Editor . 

however legrettahle, that with most pei- 
sons who under friendly and unstrained 
conditions at times strongly evidence 
telepathic powers, suddenly to place 
them in a room containing strange ap¬ 
paratus, and befoie a committee of 
strangers—some perhaps cold and stern 
in appeal ance, otheis whose amiable 
demeanor nevertheless betrays an 
amused skepticism—is to make it im¬ 
probable that they can exhibit telepathy 
at all. It will have to be recognized as 
a scientific datum that a state ot mental 
tranquillity and passivity is generally 
xequisite foi such manifestations. Noi 
is this peculiai to psychical manifesta¬ 
tions; the principle applies more or less 
to a variety of psychological manifesta¬ 
tions and powers. Maik Twain could 
reel off witty utterances when he was 
mentally at ease, but had he been sur¬ 
rounded by a solemn-visaged group of 
psychologists with his wrists harnessed 
to a sphygmometer, and placed in face 
of an apparatus for recording graphs 
and a stenographer with poised pencil, 
it is very certain that his reactions 
would not have been those of brilliant 
and original humor. . . . 

“In this laboratory-fixation age it is 
well to remember that certain even of 
the physical sciences quite or mostly 
elude laboratory experimentation. Take, 
for example, astronomy, a great and 
promising but difficult and problemati¬ 
cal field of research. No sun of all the 
millions, no planet, no planetary satel¬ 
lite, no comet, no tiniest of the aster¬ 
oids can be brought into a laboratory. 
Once in a while a meteoric stone 
reaches the earth, and this can be ana- 


Telepathy 

lyzed, but no laboratory can control or 
predict the time or place of its falling 
It is necessary to devise agencies—tele¬ 
scopes, spectroscopes, and so on—which 
in a sense go out and bring back data 
about the subjects of tins science, and 
to develop methods of mathematical de¬ 
duction by which to reach conclusions 
which aie accepted by most people on 
authority only, since to most people the 
mathematics is quite unintelligible. . . , 
“But in spite of all the shifting and 
reconstruction of theoiies, the assertions 
and counter-assertions, the complexity 
and enormous difficulty of its numerous 
problems, and the exceedingly subtle 
methods by which, in a great measure, 
these problems must be studied, no one 
is so foolish as to think that astronomi¬ 
cal investigation should not be pursued. 

u rpO a very large extent psychic le- 
J- search is analogous with astrono¬ 
my. It, the youngest of the sciences (by 
few as yet acknowledged to be a sci¬ 
ence), lias a very difficult field, lying 
as far apait from the ordinaiy life of 
most men as the multitudinous realities 
of infinite space lie outside the range 
of thought of oidinary men; its prob¬ 
lems aie many, theories are shifting and 
contradictory, certain facts aie both af¬ 
firmed and denied, and, what is moie to 
the point for oui present purpose, only 
to a limited extent can its problems be 
taken into the laboratory, but for the 
most part, techniques and logical meth¬ 
ods have to be devised to fit the natuie 
of the facts with which we deal. In 
astronomy, most of the subjects of 
study can be found in place at any 
time; the great drawback is that they 
are so fearfully distant as to be sensed 
very slightly. On the other hand, with 
certain exceptions, either of kind or 
degree, the subjects of psychical study 
cannot be found in place whenever 
wanted but appear occasionally, yet 
when they do appear often do so with 
a nearness and clearness which spares 
the witnesses the necessity of those 
cautious qualifying phrases so common 
in articles dealing with astronomy* 

“In older at length to turn the at¬ 
tention of scientific men to a quarter 
of reality to which most of them are 
now voluntarily blind, we must continue 
to do what some people condemn as ‘old 
stuff’, and that is to multiply the num¬ 
ber of intelligent and reputable wit¬ 
nesses by teaching people how to 
observe and how to report, and by 
ridding them of the cowardice which 
now keeps at least five out of six poten¬ 
tial witnesses of such standing silent,” 




OUR POINT OF VIEW 


Primitive Barter for Moderns 

P ERHAPS more discussions of 
finance and economics have as¬ 
sailed the eye and ear of the people 
these last lean years than ever before 
in the history of the country It is prob¬ 
able, too, that the average person now 
knows more of the mysterious inner 
workings of economic laws; he is talk¬ 
ing it over with the butcher, the baker, 
the candle-stick maker, and they all 
answer m kind. What few of them— 
these average ones—can grasp but 
slightly is the meaning of our wide¬ 
spread destitution in the midst of plenty. 
Even the doctors disagree on this point. 

There seems, however, one universally 
acknowledged cure for the troubles 
that beset us, and that is: WORK. The 
millions who are eager for work—for 
any kind of work that would supply 
them with the necessities of life—and 
the holders of the locked horn of plenty 
who would gladly supply the needed 
products in return for services needed 
by them, are all equally desirous of 
finding the key to the situation. Money 
has failed. It has proved inadequate to 
the task for although plenty of currency 
is in circulation, it has been moving 
too slowly to afford the necessary pur¬ 
chasing power. 

Barter, a scheme as old as man him¬ 
self, has stepped into the breach. Start¬ 
ing slowly between individuals here and 
there, this old-new system of exchang¬ 
ing products for work or services of 
various kinds has grown rapidly during 
the past year or more so that now it is 
estimated that fully a million people 
in a dozen states are benefiting from it. 
Barter has proved the obvious fact that 
money is not a necessity of trade. 

With the giowth of the system, barter 
exchanges were inevitable. These have 
been organized in many states as clear¬ 
ing houses for labor and goods. Scrip, 
with which we are now familiar, has 
been issued by many of these exchanges 
to provide for a proper distribution and 
permit satisfying the need for a variety 
of goods. For farm labor and even for 
professional services, farmers are ex¬ 
changing with individuals and through 
clearing houses, tons of farm products. 
Carpenters are doing jobs for food or 
for scrip with which to buy it from the 
clearing house stores. Barbers cut hair 
for dental or medical services. Practi¬ 
cally any kind of work is exchanged for 
food, clothing, furniture, rent, and the 
like. 

Work—not of the “made” kind but 


necessary work—is thus making many 
thousands of people happy again and 
giving them hope for the future Value 
given for value received is proving more 
potent than money. The question now 
arises: Can the barter idea be applied 
to great industries which have felt the 
limitations of slow-moving currency 9 
Economists are studying the problem 
from this angle and it is possible that 
the benefits of barter may soon be felt 
in this direction. One large-scale ex¬ 
ample in New York, of which we’ve 
heard, gives an indication of what might 
be accomplished. An exporter is ex¬ 
changing directly large quantities of 
otherwise unsalable cotton—of which 
this country has a surplus—for large 
quantities of otherwise unsalable coffee 
—of which Brazil has a surplus; and no 
money or money credits complicate the 
transactions. 

A professor of economics at Prince¬ 
ton University, Frank D Graham, has 
laid out in his recent book, “The 
Abolition of Unemployment,” what ap¬ 
pears to be the most scientific scheme 
for barter on a large scale that anyone 
has worked out so far. After discussing 
the background of the problem, Profes¬ 
sor Graham builds an organization of 
business men that would be national in 
scope and which, in theory at least, 
would put millions of people to work. 
The Emergency Employment Corpor¬ 
ation, as he dubs this organization, 
would be a monster clearing house for 
labor of all kinds, skilled and unskilled, 
for professional services, for farm and 
factory products, in fact for practically 
every human need. It would operate 
on the basis of automatic adjustment 
between wages and output so that all 
need for money or the possibility of 
losses would be eliminated. He also 
cites the obvious objections that may be 
made to his scheme and gives his re¬ 
joinders. 

The average man may have learned 
a lot about economics during these 
troublous times, but he is going to learn 
much more before evil conditions are 
corrected. It may yet come to barter 
for the millions, the operation of the 
fundamental law of supply and de¬ 
mand. The evidence points this way 
more than ever in view of the growth 
of the barter exchanges and the publi¬ 
cation of such books as that of Pro¬ 
fessor Graham. To that same average 
man who has lived from hand to mouth 
for many months, this fact is of vital 
importance for it may mean for him a 
job, and food and clothes for his family. 


Radium 

F OR a long time Belgium has held a 
virtual monopoly m radium, through 
control of the Katanga mines in the 
Belgian Congo. Now rich ore has been 
found in Canada and Canadian radium 
is about to go on the market. What will 
be the effect? 

The Canadian find was made in May, 
1930, by a prospector who observed a 
peculiar rock formation while flying 
near the shore of Great Bear Lake, near 
the Arctic Sea and Arctic Circle. He 
later reached the same region on foot 
and found a vein of pitchblende which 
proved to be rich in radium. Forty tons 
of ore have now been brought out by 
airplane from this otherwise inacces¬ 
sible region and the Canadian Depart¬ 
ment of Mines, with the University of 
Toronto, and with the help of M. L. 
Pochon who was once associated with 
the Curies, has set up a reduction plant 
near Toronto. These workers have great¬ 
ly improved the reduction process and 
cheapened it. 

It therefore seems certain that the 
price of radium will go down. Why lias 
it been up? 

Radium pi ices have been sky-high 
largely because they have been held 
sky-high by the Belgian radium monop¬ 
oly—just as diamond prices are held 
far above the prices at which the law 
of supply and demand would normally 
set them if it were not for the very de¬ 
liberate curtailment of production made 
by the diamond interests. This is legal 
and harmless in the case of diamonds, 
and it is also legal to curtail the pro¬ 
duction of radium. But is it harmless? 

The medical world lacks sufficient 
radium to treat more than a portion of 
the cancer sufferers who need radium 
treatment. It is precisely accurate to 
state that people are dying of cancer 
now who could live if it were not for the 
radium monopoly. 

Readers who are old enough to re¬ 
member the events of 1914 and 1915 
will recall that there was a great wave 
of worldwide sympathy for Belgium at 
that time. The writer of these comments 
recalls sending his winter overcoat and 
a barrel of flour (accompanied, it is con¬ 
fessed, by some sentimentalism and 
tears) to the Belgian people. Later his 
own mother died of cancer in circum¬ 
stances which could have been different 
had radium been more easily available. 

Few will weep over the threatened 
predicament of the Belgian radium 
monopoly. 
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Travel Today at Bargain Rates 


T HE time to travel is here—now. 
It is a time most propitious in all 
essentials. Any type of journey or 
tour may be easily arranged; the costs 
were never so low and comfort is as¬ 
sured in advance. Travel had been 
geared up to such a pace before 
1929 that the various organizations 
involved must carry on. The ships 
are there, the trains are there, and 
other means of conveyance are also 
ready for your use. Choose your 
own point of interest; there never was 
such an embarrassment of riches as re¬ 
gards places to go. Your travel dollar 
will now go farther than ever before 
and present-day comfort of travel would 
have sounded like a “tall story” even 
ten years ago. The world is at your feet 
and the only thing for you to do is to 
make up your mind where to go. 

Possibly your inclination may be for 
near-by mountains or seashore, the 
Great Lakes, or our western wonder¬ 
land. Possibly you would like to cruise 
to the Spanish Main or you may want 
to see what millions of others have en¬ 
joyed in lands over the seas. 

T O the steamer and train may be 
added the choice of travel by bus 
and air. Combinations of all modes of 
travel are not at all unusual. The per¬ 
son of aveiage means need not be 
deterred by costs, for these have de¬ 
creased 25 to 50 percent in the last 
three years. Do not hesitate to inquire 
about what is doing in the travel world, 
but do not wait until first and best 


choice has been secured by someone else. 

The tourist agencies, steamship com¬ 
panies, and other travel bureaus have 
tiamed experts who are ready and will¬ 
ing to help you. Strange to say, this is 
one business where the services are ren- 
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dered to you free of cost; any trans¬ 
portation company or hotel is glad to 
xecompense those who obtain business 
for them. The literature available for 
the asking is most helpful and the vol- 


year you will find maiine “cruises” 
available. They are not only good fun 
but are broadening as well. These 
cruises are usually veiy economical, 
even though large, world-famous steam¬ 
ers aie employed. A cxuise may be ai- 
ranged for a week-end, for a three- 
weeks trip or for a cucuit of the 
world The cost larely exceeds ten 
dollars a day and is often less. The 
amusements provided would make 
the traveler of even a decade ago 
dizzy. There aie dances, bridge, moving 
pictures, vaudeville, night clubs (per¬ 
fectly respectable, certainly, and with 
no chance of a raid), and swimming 
pools. There are, of course, the usual 



Centrally located offices in large cities afford ample facilities for taking care of 
passengers’ needs as to information, sale of tickets, and baggage checking 
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ume piocurable is enormous. 
The railroads of some for¬ 
eign countries issue booklets 
which are almost guide 
books. Our own railroads 
have much travel liteiature 
besides the time-honored but 
still useful folder. Write any 
general passenger agent and 
see what he will send you! 

Hotel rates all over the 
world are being reduced. 
Soon every hotel room in Eu¬ 
rope will have its own pri¬ 
vate bath; they are 60 per¬ 
cent on the way now. Think 
of a private bath in, let us 
say, Jerusalem! Food has de¬ 
creased in price everywhere 
and you can eat and drink 
economically almost every¬ 
where if you eschew night 
clubs, which are a “racket” 
the world over. 

At almost all times of the 


deck games, unlimited food, and an 
“unrestricted” smoking room which is 
unlimbered for zeal action beyond the 
three-mile limit. Then there are the de¬ 
licious snacks for late supper prepared 
by special chefs. It is difficult to paint 
a picture which is as alluiing as the 
reality. 

These cruises, even though lengthy, 
often make only ports where passports 
are not required. If you go to Europe 
or South America you will, of course, 
have to obtain a passport but your 
travel agency will relieve you of much 
of the drudgery. Tourists who visit our 
insular possessions do not even have to 
submit to a customs examination. 

Railroads are making a great effort 
to meet the travel needs of thrifty 
people. It is possible to secure week¬ 
end excursions at a 4<5 percent reduc¬ 
tion at all times of the year. Round trip 
and circular tour tickets are available 
with such liberal stop-off privileges that 
you may visit many interesting places 
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en route. Sometime when }ou are plan¬ 
ning a trip to a definite destination look 
through your time-table and see if there 
is some place you would like to visit 
on the way to your main objective. You 
will usually find that this can be ar¬ 
ranged at no extra cost. For example, 
you can go from the east to the World’s 
Fair at Chicago next June by one road 
and return by anotliei—see both Wash¬ 
ington and Niagara Falls on the way! 

R AILROADS have done much to im¬ 
prove travel and lower rates; prog¬ 
ress in this direction is destined to be 
accelerated m the near future. Most of 
the excess fare on trains has been done 
away with except on a few trains for 
those whose time is in reality money. 
The no-excess-fare trains are fast 
enough for anyone traveling for plea¬ 
sure. Dining cars are more moderate in 
their charges than of yore. Pullman 
fares have been decreased and that step- 


of Greece, Italy, and Gibraltar. 
Why not a trip around the 
world? We shall not quote 
many prices, but a few aie 
Important: you can go around 
the world from any part of 
the United States (your local 
station back to your local sta¬ 
tion) in 105 days at a total 
expense of 749 dollars. This 
figuies out to $7.10 a day. 
What does it cost you to live 
at home now? 

Trips to Europe are in a 
class by themselves and costs 
range from almost nothing up 
to thousands of dollars for lux¬ 
urious suites. Consider, for ex¬ 
ample, one “thrift” tour. You 
can go to Europe and be gone 
14 days for 189 dollars. Fur¬ 
thermore, you will tiavel on 
one of the two fastest ships 
in the world. There are various 



Observation-library-lounge which, with the 
diner, takes away the tedium of rail travel 



This motorship is leaving New York City for a transatlantic voyage. Every visi¬ 
ble deck is crowded with pleasure seekers who are bound for various foreign lands 


child of the war, the surcharge or “over¬ 
charge”—as we ought to call it—will 
probably soon be a thing of the past; 
the skids are under it now. 

If you wish to go North, there are 
the Great Lakes, the St. Lawrence, and 
dozens of other places all easily reached 
at low rates. The middle-west has inter¬ 
esting rivers served by “stern wheelers,” 
and California and near-by states fairly 
bristle with interesting spots to visit. 

T HEN there is always the up-standing 
Northwest with Alaska as the north¬ 
ern limit of our great series of play¬ 
grounds. The Canadian Rockies and 
western Canada in general offer some 
of the loveliest spots in the world, all 
easily accessible. 

Beyond our west coast is languorous 
Hawaii and the somnolent East where 
sleep age-old cultures, mysticism, and 
romance. There is Java and Indo-China, 
India itself, and finally Egypt and the 
Holy Land. Then you can return by way 


kinds of educational tours and college 
tours, and every purse can be accom¬ 
modated. Tourist class is now much 
sought after and has edged the second 
class off all ships with the exception of 
those of two lines. This class has even 
taken over some of the first-class ac¬ 
commodations on one of our larger 
steamers. Third class is clean, econom¬ 
ical, and the food is good. 

A new mode of individual travel in 
Europe costs only about eight dollars 
a day. Your tickets include local steam¬ 
ship and rail transportation, hotel ac¬ 
commodations, taxes, sightseeing, trans¬ 
fer from station or pier, and fees to 
hotel servants on the Continent. Full 
itineraries put everything in black and 
white. A similar service exists for ex¬ 
tended travel in the United States and 
Canada. 

The traveler’s baggage bogey is no 
more. Bags and trunks can be checked 
from your home to any hotel in the 
United States at trifling cost. Your bag¬ 


gage can be sent to the pier, if you are 
traveling by steamer, thus doing away 
with a stop at a hotel. If you want to 
make a rail stop-over, you can send your 
heavy baggage on to your ultimate des¬ 
tination; the charge for storage is neg¬ 
ligible. European tourists often eschew 
trunks entirely and use suitcases which 
are not too large to fit in the racks in 
the cars. Even if you travel “tourist” on 
board ship, your trunk will be put in a 
baggage room where you can have 
daily access to it. 

T HE airplane affords a speedy means 
of transport and the business of air 
travel has become less complicated than 
in the earlier days. Now a taxi comes to 
your hotel and takes you to the trans¬ 
portation office. From here luxurious 
buses whisk you away to the airport 
and soon you are in a comfortable air¬ 
plane where a hostess makes you at 
home. On extended trips, well-trained 
stewards serve delicious meals. 

Buses seem to fill a particular need, 
in the west especially, for long distance 
travel. Many of them are equipped for 
all-night travel and often meals are 
served en route. Buses of this type have 
left less imprint in the east. 

While tourist agencies and transpor¬ 
tation companies are recommended for 
detailed information as to dates, costs, 
and so on, there may he many of our 
readers who would like to have general 
facts on aspects of travel not treated in 
this article. Letters requesting such in¬ 
formation, addressed to the author in 
care of this magazine, will receive 
prompt attention. The writer has fol¬ 
lowed the trend of travel for the last 
40 years and has been of material as¬ 
sistance to many travelers. Nothing but 
advice can be given as we do not want 
to encroach on the business of those 
who give travel service so efficiently. 







Our Third-Rate Navy 

Could Not Fight Japan 


AMERICA does not want war with Japan. We want 
^ to emphasize that fact . The Japanese people may 
mistrust our motives; they may believe that we have 
plans for aggrandizement in the Orient, that others, 
also, might threaten Japan’s very existence by an ap¬ 
portionment of the lands surrounding her island em¬ 
pire. We have no such plans. We want no territory in 
Asia, and we wish to prevent, by peaceful means, any 
further penetration of that great continent by any 
other nation. The sooner the great and admirable 
people of Japan realize that fact, the sooner will the 
terrible threat of war between us be swept away and the 
United States and Japan can, together, work for peace 
and our mutual interests in the Pacific. 

That terrible threat now sorely troubles the world, 
for a War Party is in control in Japan. The Japanese 
people as a whole bitterly oppose it but because of 
their impotence that fact lessens the danger but 
slightly. We feel, therefore, that it is time to cease 
beating the wind and to present outright the facts as 


they stand to show the bearing the present aggressive 
policy of Japan’s War Party has upon our Naval 
strength. In the past, some of our many articles stress¬ 
ing the need for an adequate navy have been perhaps 
too academic; the accompanying article is written, 
therefore, if not "in words of two syllables,” at least 
in plain understandable language. Homeopathic doses 
having failed to aid the patient, an allopathic dose is 
given; our naval weakness must be remedied somehow. 

To the Japanese people, SCIENTIFIC AMERICAN 
addresses a plea for a better understanding not only 
of our national aim to preserve peace throughout the 
world but also of the necessity of condemning, as they 
themselves do, the War Party which is in control. 
Since this War Party is the government of Japan, it 
must be recognized that any and all references to that 
country in this article are directed at the War Party, 
and that these references do not in any way reflect 
upon the Japanese people whom we hold in great 
esteem .—The Editor . 


J APAN’S War Party, powerful and 
supreme in Japan, challenges the 
world. By its activities since Sep¬ 
tember, 1931, it has not only endan¬ 
gered international good will and 
friendships but has threatened the 
peace of the world as nothing else has 
done since the World War. With the 
assurance that other nations are too 
disturbed with internal troubles—most 
of which arise from the depression— 
to take steps against Japan even if they 
desired to do so, this mighty party has 
carried the flag of Japan into the north¬ 
eastern provinces of China, has prac¬ 
tically annexed much territory, and 
has defied the nations of the world both 
in and out of the League of Nations. 

It should not be necessary to explain 
the connection between the aims of the 
Japanese militarists on the one hand 
and our Navy on the other, but it so 
happens that there are in this country 
many idealists whose vision in respect 
to the danger of war is myopic. These 
people believe altruistic gestures more 
important than a show of power to 
preserve peace throughout the world; 
that an emotional desire for peace as¬ 
sures it in perpetuity; that disarma¬ 
ment, by agreement, will make future 
international combats impossible by 
rendering nations incapable of waging 
wars. The wish of these people is father 
to their opinion that wars are a thing 
of the past. 

It must, therefore, he explained that, 
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By F. D. McHUGH 

in the opinion of competent observers, 
the United States was on the verge of 
war with Japan last year! It so hap¬ 
pened that our fleet was concentrated 
in the Pacific for maneuvers early in 
January, 1932, or, according to widely 
expressed opinion, the Japanese would 
never have retired from the shambles 
of Shanghai, and war with Japan 
might not have been avoided. As it 
was, at one time during the Japanese 
offensive at Shanghai, Japan came so 
near declaring war on the United States 
fthat it seemed but a matter of hours 
until the fateful declaration would be 
made. Since that time the information 
has leaked out through several reliable 
sources that our government had issued 
orders to our military services to “stand 
by for mobilization”! To arrive at the 
leason for this, it is necessary to look 
backward a bit and see how we are 
concerned in the policies of Asia and 
the Pacific; how, during the present 
Japanese excursion into China, inter¬ 
national efforts for peaceful conciliation 
have failed miserably; and how Japan 
has repudiated important treaties. 

T WO of these treaties—-the Nine- 
Power Treaty which guaranteed the 
territorial and administrative integrity 
of China, and the Pact of Paris— 
meant a few years ago a great deal to 
the theoretical permanent peace of the 
world. When these were signed, the 
nations of the world had faith in Japan’s 


good intentions. Both were primarily 
the product of Ameiican idealism and 
were considered important steps toward 
perpetual peace. Japan had been ac¬ 
cepted into the family of civilized na¬ 
tions not so many years before as an 
admired, progressive, and enlightened 
brother and, since that acceptance, has 
been accorded all rights and privileges 
to which that station entitled her. She 
joined the League of Nations and here, 
too, her sincerity was not questioned. 

What has happened? Japan has 
taken a huge slice of another countiy 
at a terrific cost in lives and property, 
defied the League, and shocked the 
woild generally by her war-like at¬ 
titude. Marching arrogantly into the 
Manchurian provinces of China, she 
took, in 1931, absolute charge of three 
of them which she claims have volun¬ 
tarily declared themselves Independent 
of China as the state of “Manchukuo” 
but which she actually rules thiough 
advisers and will surely absorb as she 
did Korea some years ago—unless 
something unforeseen happens. Last 
year she attempted to strike at the 
heart of China through Shanghai, and 
already this year has taken another im¬ 
portant port, Shanhaikwan. She has 
just extended her war of conquest into 
Jehol and conquered it so that this 
fourth province of old Manchuria can 
“of its own free will and accord” de¬ 
clare itself free from China proper. 
Japanese militarists say that Jehol is 
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a part of “Manchukuo,” which they 
further claim is not an integral part 
of China despite the fact that Japan 
fought Russia in 1904 to prove that 
it was. 

What is behind it all? Japan feels 
that she had provocation. She claims 
her warfare in China, with its ghastly 
toll in lives and property, was neces¬ 
sary to protect her investments and 
enterprises against the war lords She 
says she had to stop the sporadic civil 
wars that threatened her interests. She 
says, further, that she had to have a 
buffer against Soviet Russia, against 
Bolshevism. Having had a taste, early 
m the century, of Imperial Russia’s de¬ 
sire to dominate Asia, Japan knows 
that Soviet Russia is even greedier. 
One thing more: Since Japan is one 
of the most densely populated countries 
of the world and her nationals are ex¬ 
cluded from most of the countries to 
which they would be drawn as immi¬ 
grants, she actually needs some outlet 
for her surplus population, or a na¬ 
tional birth-control policy. 

Suppose Japan did have legitimate 
grounds for complaint against China? 
Both these countries were members of 
the League of Nations (Japan has re¬ 
cently withdrawn) and both signed the 
Kellogg Peace Pact. Japan was, there¬ 
fore, committed to the council chamber 
method of smoothing out difficulties 
Why did she not lay her grievances be¬ 
fore the nations of the world—nations 
that had accepted her as one of them 
and would have been as sympathetic as 
the facts warranted? This the mili¬ 
tarists did not do. They took matteis 


into their own hands in September, 
1931, and marched into Manchuria, 
claiming as immediate provocation the 
destruction of about a four-foot sec¬ 
tion of the main line of the Japanese- 
owned South Manchurian Railway. 

A S a matter of fact, Japan’s imme- 
. diate provocation was and is still to 
be found within her own Empire. Revo¬ 
lutionary movements of several kinds: 
Communist, Fascist, and Nationalist 
—the praiseworthy desire of the people 
to set up a government of their own— 
have kept her in a turmoil for years 
To quiet these and prevent a revolution, 
Japan simply heeded the old maxim 
that to unify dissenting elements of a 
nation there is no more powerful means 
than that of starting a patriotic foreign 
war Further, Japan is and always has 
been an opportunist as western nations 
have been in the past. In 1915 when 
Europe was at war and China, therefore, 
was helpless, Japan attempted to force 
upon China the Twenty-One Demands 
which would have made of the latter a 
vassal state. Japanese statesmen at the 
time said that this was “the oppoitunity 
of a century.” Seeing now the deplor¬ 
ably weak condition of other interested 
nations, due to the world-wide depres¬ 
sion, she knew that nothing but diplo¬ 
matic notes would result from any 
action that she might take. So far, this 
turns out to be the case, although she 
was censuied by the Lytton Repoit and 
her Manchurian adventure has recently 
been condemned by the League of Na¬ 
tions as wholly unjustifiable. (Unable 
to have its way entirely, the militaiy 


government has answered this condem¬ 
nation by resignation from the League ) 

The problem goes much further back 
than this, however, to the question of 
trade and commerce. Civilization fol¬ 
lows trade Progress and culture have 
throughout the ages followed the cara¬ 
vans and ships of traders, the inter¬ 
change of raw and manufactured 
products, and the many wars that have 
been fought to gain the right to a free 
inteichange of products or, sometimes, 
to gain preferential treatment. In this, 
a nation’s navy is vitally concerned. 
The navy is not, as some people will 
contend, a weapon with which to win 
battles in war but primarily a peace¬ 
time tool which, to the extent that it 
is manifestly powerful enough to com¬ 
mand respect for the international 
policies of a nation, assures to that 
nation the right to trade peaceably with 
all peoples. It so happens in our case 
that prosperity depends largely on the 
margin of profit allowed us by our for¬ 
eign trade. 

The interest of the United States m 
the Far East dates back to 1833 when 
we made a commercial treaty with Siam, 
not for a selfish motive but simply to 
be put on an equal footing with other 
nations. Then eaily in the Forties, our 
Navy, by a show of force, opened up 
China to the trade of this country by 
obtaining tiade concessions for us at 
a time when the British were seeking 
special piivileges. Our “Open Door 
Doctrine” which proposed equal op¬ 
portunity for all and preference for 
none, grew out of this initial service 
to the China trade by our Navy. In 



Where Japanese aggression threatens our interests in the Pacific. Our trade in this area is poorly protected 
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Drawing of the Japanese destroyer Fubuki. Japan has built many new vessels 
in this class since the World War and possesses 24 powerful flotilla leaders 


1853-54, our Navy again served the 
trade interests of the western nations 
by opening up Japan. Our Civil War 
intervened and, following this, we were 
so busy developing our west that we 
neglected the Pacific entirely until we 
acquired the Philippines in 1898. Dur¬ 
ing this time, Great Britain, France, 
and Russia, ignoring oui Open Door 
Doctrine, bitterly fought for special 
privileges in China. In 1894, Japan won 
its first modern war with China. This 
Japanese victory stimulated the efforts 
of European powers to dismember 
China, the last great “backward” in¬ 
dependent section of the world. 

HEN the Philippines fell to us 
after the Spanish-American War, 
the British, finding themselves forced 
to divide their attention because of de¬ 
velopments elsewhere in the Empire and 
yet desiring to maintain the balance of 
power in the Orient, undertook to 
awaken our interest in the Pacific and 
Asia. We obtained, in 1900, agreement 
of the interested European powers and 
of Japan to our old Open Door Doc¬ 
trine. Despite this supposed elimination 
of preferential opportunities, the Anglo- 
Japanese Alliance was formed in 1902, 
and the Russo-Japanese War was the 
result. This war was a flagrant violation 
of our Open Door Doctrine but to this 
fact we closed our eyes as we did when 
Japan later absorbed Korea. We weie 
content to forward diplomatic notes of 
protest in these cases but were not even 
disturbed to this extent when Japan 
took Formosa on the south and the 
Kurile Islands on the north to Kam¬ 
chatka, thus completing her insular 
barrier to the continent of Asia. 

These extensions of territory were 
made in furtherance of Japan’s ag¬ 
gressive Maritime and Territorial 
Plans which, according to authorities, 
have been purposefully developed over 
a long period of years by War Party 
strategists. The former plan contem¬ 
plates the ultimate domination by 
Japan of all the islands in the Pacific 
north of the Equator, including the 
Philippines—an American possession. 


William Howard Gai diner, Piesident oi 
the Navy League of the United States, 
is authority foi the statement that about 
1914, there hung in the Tokyo Museum 
a map showing “ all of these islands” 
(above the Equator) “—and even 
Lower California—as within the pros¬ 
pective Japanese realm.” 

The Territorial Plan envisioned the 
addition to the Japanese Empire of 
vast sections of Asia. By a slow hut 
thorough impenetiation, Japan planned 
to take Manchuria, pass westward into 
Mongolia, and thence southward 
through Tibet in a China-encircling 
movement down to the very bordeis ol 
India. Complete subjugation of China 
would follow easily, and it is possible 
that Japan’s control might also en¬ 
compass India itself. Indeed, togethei, 
the Maritime and Territorial Plans pio- 
posed the attainment of Japanese dom¬ 
ination over the entire Pacific and over 
Asia. The ultimate result would be 
Japanese dictation of American policies 
in that Japan would strictly limit our 
commerce and trade in the Pacific, with 
Asia, even through our own Panama 
Canal, and perhaps with South Amer¬ 
ica. It must here be noted that in nor¬ 
mal times our trade in the Pacific and 
with the Orient exceeds the staggering 
sum of 2,000,000,000 dollars. To lose 
that might precipitate national bank¬ 
ruptcy. 

Admiral Mahan (famous the world 


ovei as a naval authority) said, in 
effect, some 30 years ago that if we do 
not keep the Philippines, we shall need 
a navy foui times the strength of 
Japan’s in order to pieserve peace in 
the Pacific. Form and substance are 
given to this asseition by the facts that, 
prioi to our acquisition of these islands, 
lapan was encouraging the Philippine 
party that was then agitating for inde¬ 
pendence from Spain; that during the 
intervening years Japan has given every 
support possible to the movement foi 
Philippine independence from the 
United States, and that, when our 
Congress recently passed the abortive 
independence bill, the Japanese were 
the fiist to congratulate the islands. 
Why? Simply because the Philippines 
lepresent an important and licli ac¬ 
quisition foi Japan in her program foi 
obtaining hegemony of the Pacific. The 
opinion has been widely voiced lecently 
that “the moment the United States 
flag is loweied in the Philippines, that 
of Japan will go up 1 ” 

A DMIRAL MAHAN might well have 
- said that our responsibility in the 
Pacific, as a benevolent and unselfish 
protector of inteinational rights, is sec¬ 
ond to that of no other civilized nation 
in the world. We desire no extensions 
ol tenitory or political control in that 
legion; we aie interested solely in see¬ 
ing that every nation is given the light 
to live, and in our Open Dooi Doctrine 
of equal commeieial lights lor all. The 
Japanese people have no leason to 
tear us! 

Great Britain is no longer capable of 
exercising more than a moral defense 
against the aggrandizement of the 
Japanese War Party. She admits that 
her formerly strategic ports of Singa¬ 
pore and Hongkong are held “on the 
sufferance of Japan,” and therefore she 
is at the mercy of Japan in the Orient. 
The Netherlands, with vast insular pos¬ 
sessions in the East Indies, is impotent. 
France, with her Indo-Ghina at the 
very door of Japan, is bound to her by 
the Fianco-Japanese agreement of 1907 
whereby the two powers guaiantee mu- 
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American destroyer Kidder, typical of American naval weakness. We have not 
built a destroyer since the war and possess not one vitally important leader 
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tual aid to assure security and peace m 
those regions of the Far East in which 
France and Japan have ‘‘terntorial 
lights.” Recently a French Government 
spokesman announced in the Chamber 
of Deputies that this agreement is still 
effective. 

Prior to the World War, Gieat Britain 
found it necessary, in view of Germany’s 
competitive naval constiuction and the 
European war which statesmen saw wa« 
inevitable, to withdraw the greatest pro¬ 
portion of hei naval forces from all 
parts of the Empire and hold them in 
concentration near home waters. Since 
the war, conditions throughout the 
world have continued in such a tuigid 
state that the British could not now 
dispatch quickly to the Orient a fleet 
sufficiently powerful to escape utter de¬ 
feat in a short time. The responsibility 
thus devolves upon us, not only as a 



The Japanese 10,000-ton cruiser Nachi, typical of the "fierce-face” might and 
majesty of Japan’s militarist government. Japan’s cruiser strength is high 


Bay, while the remainder of the Philip- agents would put this out of commission 
pines, Guam, Samoa, Midway Island. befoie we could realize wai had begun! 
the Aleutians, and some smaller islands Japan, recently accused of fortifying 
are at the mercy of anyone who might the loimer Ceiman Pacific islands, 
care to take them. w Inch she has no right to do under her 


nation with Asiatic interests but as one Corregidoi is a powerful fort but, in Mandate from the League of Nations, 
whose piosperity and future progress the event of war with Japan, unless our has denied that she is doing so. She is 

depend upon an ever-increasing volume fleet could make the 3500-mile trip from ‘“improving harbor facilities,” she says, 

of maritime commerce, to build up our our nearest waters—Hawaii—and base But Japan has shown her expertness in 

Navy to the point where we can pro- there before the Japanese could send concocting excuses and denials. The 

tect our own foreign possessions, our their fleet down in force—a meie thou- ‘improved harbor facilities” will be 

Asiatic trade, and the lines of sea com- sand miles from Japan—it is doubtful adequate foi submarine and air opera- 

munication so essential to both. Our whether Corregidor could hold out long. tions 1 Having withdrawn from the 

police duties in the Pacific are so great Munitions and supplies would have to League, she now claims full title to 

that, should other nations go to war be brought in, and this would be 1 m- all these islands, and it is difficult to 

in that section of the world, we would possible if our sea lines of communica- see how anyone can gainsay her. 

quickly become participants if our Navy tion were closed by the enemv. Corre- 

were not strong enough to protect our gidor having fallen, we would have no AMERICANS fatuously believe that 
commerce against the raids of the bel- base of any kind west of Hawaii in TX the Washington Conference was 
ligerents. America’s experience during which our ships could refit after the conceived by American diplomacy. That 

the World War definitely proves this! long transpacific voyage, and we could Confeience was intended to promote in- 

not, therefore, decisively conclude the ternational undei standing, pi event com- 

UR Navy at present is not equal to war in oui favoi. It would be easy for petitive naval building, and prevent 

the task. Proportionately, it is Japan also to cut off our supply of fear, but the invitations to it sent out 

growing weaker and weaker—as we several products vital to us m wartime by us, were the result of outside in- 

shall see later—and so far as naval —such as rubber, for example—by an fluences. Our idealism thus cost us the 

bases from which a defensive fleet easily maintained blockade of our dominant position as a naval power, 

might operate in wartime are concerned, source of supply in the East Indies or by and a correspondingly persuasive voice 

we were emasculated by the Washing- destroying our merchant ships in that in international issues. When the Con- 

ton Conference for the Limitation of part of the Pacific. As for our Pacific ference was called, the naval ratio of 

Armaments. In return for the Japanese possessions—remember the speedy fate Lhe three powers with which we are 

agreement to sign, we agreed not to of Germany’s colonies at the outbreak concerned was approximately: United 

fortify any of our insular possessions of the World War! And the Panama States 6, Great Britain 5, and Japan 3. 

that were not already fortified by the Canal, so vital to the movement not We came out of the Conference minus 

end of the conference. That agreement only of warships but of merchant ships the right to fortify our Pacific pos- 

left us in possession of only one fort, necessary to our national existence— sessions and with a ratio of 5 to Great 

Corregidor, at the entrance of Manila one well-aimed blow by Japanese secret Britain’s 5 and Japan’s 3 in capital 

ships. This agreement meant the scrap¬ 
ping of much American tonnage. But 
instead of scrapping vessels rapidly 
growing obsolescent, we junked nine 
powerful ships on which we had already 
spent several hundreds of millions of 
dollars and which were practically 
complete. These nine had been designed 
primarily for Pacific duty; the ones we 
kept are, besides being old, scarcely 
adequate for that purpose. 

After the Washington Conference we 
sat back with smug self-satisfaction and 
planned very little tonnage in cate¬ 
gories not limited by the Conference. 
Britain and Japan, however, steadily 
built submarines, destroyers, and 

nearer to out allowable treaty strength in this category than in any other (Please turn to page 300) 







A typical example of damage to wheat by insects which can be exterminated by the method described 


Radio Waves Kill Insect Pests 

High-Power, Short-Wave Radiations Effectively Destroy Insect 
Pests but Do Not Damage the Infested Material 


T HE use of high-frequency 
current for medical pur¬ 
poses was first suggested by 
Tesla in 1891. Two years later 
d’Arsonval conducted some ex¬ 
periments on human and animal sub¬ 
jects with high-frequency waves using 
an indirect method and found these cur¬ 
rents to act energetically on the vitality 
of tissue. In 1900 Hengstenberg found 
that high-frequency currents could be 
used for sterilizing substances of man) 
kinds. Esau demonstrated in 1926 an 
ultra-short-wave therapy apparatus and 
Schhephake pointed out before the Ber¬ 
lin Medical Society that short radio 
waves furnish means of direct attack 
on pathologic foci which heretofore was 
possible only through the use of Roent¬ 
gen rays. 

I N September, 1926, Schereschewsky 
reported the results of his experi¬ 
ments on physiological effects on lab¬ 
oratory animals of currents of very high 
frequency. In December, 1927, the writer 
observed that the filament and gases 
in an incandescent lamp became lumi¬ 
nous when held m close proximity to 
a high capacity antenna emitting six- 
meter waves. About this time it was 
observed that workmen testing ladio 
equipment experienced an elevation of 
body temperature, and in 1928 Hosmei 
determined that this method could be 
used for producing in animals any de¬ 
gree of fever at will. A few hospitals 
are now using short waves for the pro¬ 
duction of artificial fever in patients 
undergoing treatment for certain dis¬ 
eases. 

The writer was impressed by the ob¬ 
servations and studies which he had 
made with the thought that short-wave 
energy, if of sufficient capacity and 
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concentrated in a narrow space, would 
constitute an effective agency for the 
extermination of insects in all stages 
of then development from eggs to 
adults. Radiated eneigy of this char¬ 
acter will effectively penetrate dielec¬ 
tric materials without impairment and 
induce lethal tempeiatures in animal 
life which may exist therein. There 
is a real need for ]ust such an agency 
as it is generally recognized that 
more effective means than those now 
available are necessary to leach and 
kill the eggs, larvae, and pupae which 
may be concealed within the host ma¬ 
terial 

It has been estimated that the annual 
losses in value of gram and other mate- 



Left: Infested wheat in which in¬ 
sects were killed in six seconds. 
Right: Untreated wheat destroyed 


rials in the United States, due 
to the depredation of insect 
pests, is about two billion dol¬ 
lars. To mitigate the depieda- 
tion ol insects in stored grain 
it is customaiy to withdraw it from time 
to time for "'airing and cooling.” The 
development of the eggs and larval 
hums within the material is temporar¬ 
ily arrested by exposuie to cold air but 
when the temperature of the stored ma¬ 
terial is again elevated, due to respiia- 
tion or othei causes, the eggs are hatch¬ 
ed and a new generation of pests ne¬ 
cessitates repeating the cooling and 
airing operation. 

I F the infested material is given a 
"killing dose” of high-capacity high- 
frequency electrical oscillations and re- 
infestation is pi evented by proper stor¬ 
age and aeration, the product can 
be kept for long periods of time. Re- 
cenl developments in the field of short¬ 
wave treatment and proper aeration, 
including the maintenance of proper 
temperature and humidity conditions, 
appear to make this possible. Records 
are available showing that two million 
bushels of wheat in storage for a period 
of about two years were withdrawn for 
cooling and airing 13 times, resulting 
in a loss equivalent to about 130,000 
bushels, or one half of one percent for 
each withdrawal. 

Certain species of weevils drill holes 
in the grains in which their eggs are 
deposited and the holes are so cleverly 
sealed that ordinary inspection methods 
fail to reveal infested kernels. Within 
three or four weeks, under favorable 
temperature conditions, these eggs will 
hatch. The growing insect consumes the 
inside of the grain and thus destroys it 
for useful purposes. The United States 
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Department of Agriculture has estimat¬ 
ed, assuming it takes four weeks for the 
weevil to mature, that the females and 
males are equal m number, that each 
female lays 200 eggs, and that all of 
these eggs hatch and live to maturity, 
that the possible increase of one pair 
of weevils in 24 weeks is two trillion 
weevils. It is not surprising, therefore, 
that grain and similar infested mate¬ 
rials frequently lose their entire value 
by the depredations of these pests. 

S EVERAL years ago the writer made 
some preliminary tests on small 
quantities of infested wheat with a view 
to determining if radio methods could 
be effectively used to exterminate the 
eggs and larval forms which may be 
concealed within the material, as well 
as the adult insects. Thirty and six 
meter waves were used, the former of 
low capacity and the latter of high ca¬ 
pacity. The 30-meter low-capacity waves 
were effective in exterminating adult 
insects in small quantities of wheat 
within a period of about 90 seconds but 
the eggs later hatched out. With the 
20 kilowatt, six-meter waves, an ex¬ 
posure of six seconds was sufficient to 
exterminate eggs, larvae, and adults. 
The writer received facilities from the 
Baltimore and Ohio Railroad Company 
to install a plant for the purpose of 
making a comprehensive series of tests 
on infested grain. This plant has been 
m operation for a year and many kinds 
of infested materials have been success¬ 
fully treated including wheat, com, 
flower and garden seeds, tobacco, spices, 
nuts, beans, peas, cocoa beans, pack¬ 
aged and bulk milled cereals, and so on. 

The plant is equipped with a 20-kilo¬ 
watt Westinghouse standing-wave oscil¬ 
lator operating at a fixed frequency of 
forty-two million cycles per second, sev¬ 
en meter waves, together with necessary 
accessories. Through suitable rectifying 
apparatus, the alternating current pow¬ 
er supply is converted into uni-direction¬ 


al current at from 6000 to 9000 volts 
and delivered to the plate circuit of the 
oscillator. Various forms of treaters 
have been designed and tested but fur¬ 
ther experience is required to deter¬ 
mine the most efficient design. Most of 
the tests have been made using a rec¬ 
tangular glass chute type of treater 
placed between copper plates. Energy 
from the grid of the oscillator is sup¬ 
plied the treater through a transmission 
circuit. A thermal ammeter attached to 



a ‘“trombone” type of connection be¬ 
tween the copper plates of the conden¬ 
ser is used to tune the treater and its 
contents so that maximum effectiveness 
of the oscillatory energy will be expend¬ 
ed in the product undergoing treatment. 
Infested bulk material may move by 
gravity through the treater, the velocity 
of movement being accurately con¬ 
trolled to insuie proper exposure for 
extermination of insect life. 

Hundreds of tests have been made at 
this experimental plant using infested 
materials of various kinds and under 
various conditions of field strength at 
the treater, and various periods of ex¬ 
posure with material both in motion 



Above and at left: Types of wheat 
treaters used by Mr. Davis. The 
glass box unit is shown at the left 


and stationary. The following are ex¬ 
amples of tests on wheat taken at ran¬ 
dom from the records: 

Teminnatureq of Grain 
Time Befoie After 

K\po- Oscil- Treat- Treat- Numbei Number 

'lUie latoi ment ment of of 

Se< - Plate Plate Degrees Degrees Weevils Weev lh 
omK \mperts Volts F_ F Used Killed 


5 

7 

8800 

88 

120 

13 

13 

5 

3 1 

7800 

80 

121 

10 

10 

<» 

5 r i 

0100 

86 

131 

6 6 

3 

5 5 

7000 

84 

138 

10 

10 

3 

8 

8000 

87 

140 

y 

0 

9 

5 4 

7800 

86 

138 

See note 1 

5 

6 

7800 

86 

142 

See note 2 


Note 1—Untreated giain highlv infested with weevil 
All live weevils killed b> treatment No indications of 
further weevil development to date, a period of 5% 
months 

Note 2—Untreated grain highly infested with weevil 
All live weevils killed by treatment No indications of 
fuither weevil development to date, a period of 6 months 

T HE equipment used in this experi¬ 
mental plant was that which was 
commercially available and not especial¬ 
ly designed for the purpose to which it 
has been applied. Results of the writ¬ 
er’s research work indicate definitely 
that weevils in all stages of their devel¬ 
opment, from eggs to adults can be ex¬ 
terminated without injury to the ger¬ 
minating properties of grain, or appre¬ 
ciably affecting the moisture content, 
and without adversely affecting the food 
value. There are indications that the 
germinating properties of wheat and 
other seeds treated may be enhanced. 
Worms, mites, and other infestations of 
cocoa beans, spices, tobacco, nuts, pack- 
eged cereals, and so on, can be ex¬ 
terminated without injury to the prod¬ 
ucts treated. Where the equipment is 
properly installed there are no adverse 
effects upon persons working or sta¬ 
tioned in the vicinity of the apparatus. 

Aside from the fact that temperatures 
lethal to animal life can be obtained, 
under proper conditions, without ne¬ 
cessity for elevating the host materials 
to such temperatures, there may be 
other factors contributing to the de¬ 
mise of animal life in the stored grain, 
such as the effect of invisible light or 
other rays. 



The original set-up for treating infested wheat by the high-frequency method 
described in the article. The 20,000 watt oscillator is shown at the right 








A Franklin glider climbing over Big Flats near Elmira, New York 


Soaring on the Wings of the Wind 

By ARTHUR L. LAWRENCE 

Glider Section of the Rhode Island Aviation League 


M OTORLESS flight is a sport su¬ 
perior to all others in which swift 
motion is a principal element. 
Neither skiing nor ice-boating, sailing 
nor any other surface sport dealing in 
speed is able to give the individual 
the exhilarating sensation provided by 
soaring in eagle-like flight in the in¬ 
visible up-winds which sweep the earth's 
surface. Such currents have carried pi¬ 
lot and glider to altitudes highei than 
7000 feet and for distances appicaching 
150 miles. 

The development of aerodynamics 
since the World Wai has made possible 
the design and construction of the sail¬ 
plane, a type of aircraft the chief char¬ 
acteristic of which is a featherlike 
sinking speed of less than two feet per 
second when gliding forward at a mini¬ 
mum air speed of around 35 miles an 
hour. A gliding range or angle—the 
ratio of distance traveled to altitude lost 
—in excess of 20 to one is common to 
the soaring plane. This type of glider 
—known as a high-performance ma¬ 
chine—weighs in the neighborhood of 
350 pounds, is carefully streamlined, 
and has a wing span of approximately 
60 feet. Such a plane must have a good 
safety factor—six to one or better—in 
order to withstand the violent stresses 
of cumulus cloud and storm front flying. 
The design engineer consequently has 
a 1 nice problem over, for a 
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60-foot cantilever wing weighing less 
than 200 pounds and made of spruce, 
plywood, glue, and paper-thin fabric 
must be structurally as strong, for the 
weight supported, as that of the avei- 
age airplane wing. 

A very simple principle is the basis 
of soaring flight. Given a moving an 
mass having a certain veitical compo- 



The author of the present article 
in the cockpit of a utility glider 


nent of velocity, it is merely necessary 
to fly around in that particulai portion 
of the atmospheie in a craft which has 
a lower sinking speed than the rate at 
which the suppoiting medium is rising, 
in older to soar—to maintain or gam 
altitude in a motorless plane. 

O NCE the fact was determined that 
ceitam au masses in motion had 
veitical as well as hoiizontal compo¬ 
nents ol velocity, the mystery of the 
unseen energy producing soaring bird- 
flight was explained. Methods were de¬ 
veloped for measuring the vertical 
movements of air, and at the same 
time the aerodynamic characteristics of 
soaring birds were studied. The problem 
of man’s soaring was then reduced to 
the design of aircraft having the flying 
characteristics of such birds as the 
albatross, hawk, and vulture, and ca¬ 
pable of supporting the weight of a 
160-pound pilot, to he flown in the 
up-winds made use of by birds. 
Launched into an up-wind zone in a 
glider—the windward side of a moun¬ 
tain, for example—human beings were 
able to soar. 

The scientific study of vertical air 
currents has been conducted most re¬ 
cently by the Research Institute of the 
Rhon-Rossitten Society at Darmstadt, 
Germany, because of the important 
bearing which the subject has on all 
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flying, and particularly on gliding. Pro¬ 
fessor Walter Georgii has been chiefly 
responsible for the amazing progress 
which has been made m Europe—not 
only meteorological but aerodynamical 
as well—in motorless flight, and it has 
been largely due to the technical aid 
and advice of one of his former as¬ 
sistants, Dr. Karl 0. Lange, that such 
tremendous strides were made in the 
advancement of the sport last summer 
on this side of the Atlantic. Dr. Lange, 


soaring is for the pilot to woik back 
and forth in an elongated figure eight 
while gaining altitude, and then to ex¬ 
periment with various aieas for addi¬ 
tional “lift” from thermal currents 
Last summer, cloud flying was ac¬ 
complished by many of the pilots and 
with practically every type of glider en¬ 
tered. Jack O’Meara and Martin 
Schempp, with German sailplanes, es¬ 
tablished the new American distance 
and altitude records, while 16-year-old 


equilibrium, however, and soon the 
process is reversed, with a down-current 
and the dissipation of the cumulus The 
time of the cycle is relatively short, and 
the soaring pilot has about half an 
hour from the time the cloud has started 
to form until he must leave it or be 
forced earthward more rapidly than he 
was lifted up. 

A particular technique is used for 
distance soaring. The pilot starts off 
m the slope wind but is ever on the 



m the United States foi the past year, Robert Eaton, in an American utility look-out for a suitable cumulus on which 
has been conducting me- to "‘hook.” Soaring back and 

m forth, he jockeys for position, 
and w T hen he is satisfied that 
a forming cloud is drifting 
toward him, he sails out to 
meet it. Soon his altimeter, 
1 or, if he has one, his vari- 
’ ometer, shows a rapid rate 
of climb. When well into the 
zone of rising air, the pilot 
starts to circle and the glider 
rises in a graceful spiral, 
drifting with the cloud back 
over the ridge and entirely 
independent of any slope 
current 

It is easy going until just 
before the cloud level is 
reached. Unless equipped 
r , ' - with a parachute and blind¬ 

flying instruments, it is ex¬ 
air by temperature differ- Putting in place one wing of a utility glider. Motor- tremely dangerous to risk 

ences have vertical velocities less planes are easily taken apart for transportation ^ e l n o drawn into the tur- 


up to and exceeding 50 feet 
per second in extreme or storm con¬ 
ditions. 

Prior to the past summer, soaring 
in the United States was accomplished 
principally by means of slope winds, 
augmented to a greater or less degree 
by purely local theimal currents. A 
slope wind is most easily desciibed as 
an inverted waterfall of air. Winds 


glider, exceeded the previous year’s 
lecoids in both events. O'Meara, flying 
his Chanute , reached an altitude of 4800 
feet above his starting point and cov¬ 
ered an airline distance of 67 miles; 
Schempp, in the Schlo^s-Mauibei g, 
climbed to 5400 feet above the point oi 
take-off and traveled 63 miles Eaton's 
Fianklin was designed as a tiainmg 


bulent fog, and even so 
equipped, the wise pilot dives away 
from his souice of energy. Assuming 
that the pilot reaches an altitude of 
5000 feet befoie he is obliged to dive 
out into horizontally moving air, he 
then has about 20 to 30 minutes to 
glide around, constantly losing altitude, 
while searching for a new source of 
“lift.” From this altitude he is able to 


sweeping across a valley toward a 
straight or concave ridge must flow 
over it, and, depending on the angle 
of the slope, its height and the velocity 
of the aii, may have vertical velocity 
components ranging up to and above 
15 feet per second when moving with 
gale force. The up-swing of air, as it 
flows over the ridge, may reach a maxi¬ 
mum distance of appioximately two and 
a half times the greatest elevation of 
the terrain. In the case of a ridge facing 
a wide, cultivated valley, heat currents 
will be produced over the latter on a 
clear warm day, which will be carried 
against the ridge to augment the slope 
up-current, providing vertical air move¬ 
ments to much greater altitudes. 

At Elmira, during the first two annual 
national contests, practically all of the 
soaring was done by means of the 
up-winds described, and records of sev¬ 
en and a half hours for endurance and 
3000 feet for altitude were established, 
while distances of a dozen or so miles 
were covered, The procedure in ridge 


ship and has about two thirds the per¬ 
formance of the sailplanes; that is, it 
has greater sinking speed, a' lower for¬ 
ward normal gliding speed, and a small- 
ei gliding ratio. It, however, reached 
an altitude of over 3400 feet, and cov¬ 
ered more than 29 miles on its best 
flight. 

The clouds used for this type of soar¬ 
ing are the large billowy cumulus for¬ 
mations one sees on a summer’s day. 
They form when warm masses of rela¬ 
tively moist air, rising up into cool 
regions, are chilled to a degree where 
the absolute humidity point is reached 
and condensation of the vapor takes 
place—usually between 4000 and 8000 
feet. As the invisible vapor turns to 
cloud, the heat of condensation is 
liberated, which gives the air mass a 
new impetus upward. 

Under and in one of these clouds, 
therefore, is a column of rapidly rising 
air which may reach a velocity as great 
as 25 or more feet per second. The 
cloud mass bobs up beyond its point of 


glide a distance of about 15 miles in 
quest of another cloud or a ridge. He 
is usually able to reach a position under 
a suitable cloud, when he begins the 
process all over again, spiraling up¬ 
ward to new heights and continuing 
on his way. 

T HE course is always with the wind, 
for then he is able to add, rather 
than subtract, the wind’s velocity to 
the air speed of his plane and thereby 
cover a much greater distance. Finally, 
when in the late afternoon the cumulus 
clouds begin to thin out and grow small¬ 
er, and the wind dies down, it becomes 
necessary to find a suitable landing 
field. Any hay-field or meadow is all 
right if it is large enough and is situ¬ 
ated near a highway so that a ground 
crew with the trailer may reach the 
glider. Occasionally, the over-zealous 
pilot, in his desire to set a record, waits 
too long or gets caught napping. He 
then has to land in a hurry—frequently 
in a nice clover patch, among the corn. 
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in someone's back yaid, 01 even in 
a river. 

There is one type of up-wind which 
has not as yet been successfully em¬ 
ployed for soaring in America, though 
it has been used by German pilots for 
flights which set new world’s records. 
This is the cold front, in which are to 
be found the most violent vertical cur¬ 
rents. Advancing cold fronts are what 
produce thunder storms, line squalls, 
and other bad weather. A wall of cold 
and therefore heavy air, moving rapidly 
along the earth’s surface displaces the 
warm light air which shoots upward 
with a velocity as great as 50 feet per 
second. 

The cold front may stretch for hun¬ 
dreds of miles laterally to its path. Just 
in advance of it stretches the warm up¬ 
wind. The pilot sails along and in this 
up-wind zone, his actual course being 
the resultant of his glide parallel to 
the front and his drift with it. 


glider design has definite air speeds at 
which these characteristics aie obtained, 
and it is essential for the pilot to fly 
his glider at the proper air speed for 
the results he desires. A turn and bank 
indicator is essential only for blind 
flying in clouds. 

There is nothing haphazard to the 
course taken by the pilot on a distance 
flight. Definite routes aie laid out m 
advance, and these are planned so that 
advantage may be taken of the most 
favorable terrain. The contour maps for 
an area of several hundred square miles 
around the center of a soaring region 
such as Elmira, for instance, are studied 
with great thoroughness by all pilots 
until the location of every ridge and 
valley is memorized. What seem the 
best courses for various wind directions 
are then planned. The pilot must pre¬ 
suppose a certain amount of altitude 
to be gained on one ridge, which will 
permit him to glide to the next; or a 


start by means of a cloud fiom an iso¬ 
lated soaring location that will enable 
him to get to a range ot lulls, which 
he can then follow foi many miles. With 
the mental pictme ot a pre-determined 
course in mind, the pilot then sets out 
on Ins fascinating adventure. Utmost 
patience is needed and the successful 
pilot is the one who has an abundance 
of that quality, for he may have to 
maneuver for an hour over one location 
before getting the thermal current or 
cloud boost to send him on his way. 

ITHOUT complete meteorological 
data and the help of a weather 
expert familiar with soaring to mterpiet 
it, to forecast the favorable flying con¬ 
ditions sufficiently in advance for the 
pilots to be ready on a particular ridge 
before they develop, and suggest to the 
bird-men what type of up-currents to 
expect and what routes had best be 
followed, distance soaring can not be 
done successfully. To Di. Lange and 
his assistants goes the credit for last 
summer’s performances—moie than 20 
distance flights and approximately 200 
hours of soaring time. 

There is no sport which is as scien¬ 
tific as motoiless flight. The successful 
soaring pilot must not only he skilful 
in handling his plane but also needs to 
be something of a meteorologist. He 
must have courage and patience to a 
high degiee and must be a thorough 
and painstaking student of his avoca¬ 
tion. It takes years to become an expert; 
the group lanking as such numbers 
only ten in the world. A special rating 
has been made for them—the “D” li¬ 
cense—which is given for the following 
accomplishments: a total of over five 
soaring hours; a distance flight of at 
least 50 kilometers; an altitude flight 
to 1000 or more meters above the start¬ 
ing point. O’Meara and Schempp are 
the two pilots in America who have 
fulfilled the “D” license requirements; 
the other eight pilots aie Germans. 



W7HILE no instruments are neces- 
* * sary for ordinary slope-wmd flying, 
they are absolutely essential for cross¬ 
country soaring. Unable to tell whether 
he is rising or falling, except when 
there comes a change in vertical direc¬ 
tion or acceleration, the soaring pilot 
must depend on his altimeter and vari¬ 
ometer to tell him what is happening. 
The former shows him his vertical dis¬ 
tance above his starting point and the 
latter indicates his rate of climb or fall 
m feet or meters per second. The air¬ 
speed indicator is the next most essen¬ 
tial instrument. At the slowest possible 
forward speed above a stall, a glider 
has its lowest sinking speed. Diving 
gently will give a slightly higher sink¬ 
ing speed but also a disproportionately 
greater forward speed, and therefore, 
the best gliding Each particular 



The author slipping a glider in to a spot landing 
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Escape from a Sunken British Submarine 


T HERE have been so many submarine dis¬ 
asters in recent years that navies are now 


JL asters in recent years that navies are now 
very much concerned with the rescue of the 
crews of sunken submarines. The drawings 
above show the type of escape lock that has 
been or is being fitted to all British sub¬ 
marines. When a submarine so equipped 
sinks to the ocean bottom, the men don the 
Davis Escape Apparatus which consists of a 
suit that is slightly inflated with air for buoy¬ 
ancy and a mask (somewhat similar to the 


American Momsen ‘‘Lung”) through which 
air for breathing is supplied. Then one man 
of the crew passes into the escape lock, which 
is closed behind him. Water from the open 
hatch above pours in until pressure is equal¬ 
ized, and then the man crawls through the 
round hatch and floats to the surface. The 
round hatch is closed, water in the escape 
hatch is dumped into the submarine, and the 
escape hatch is then empty, ready for the next 
man. The drawings explain mechanism details. 
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Measuring the Counterglow 


By HENRY NORRIS RUSSELL, Pli. D. 

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University 
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington 


O N any cloudless, moonless spring 
evening, as the long western twi¬ 
light fades, the sky remains 
brighter in one region than the rest. 
Rising from the point of sunset, with a 
little inclination to the left, is a taper¬ 
ing wedge of faint light, broader and 
brighter at its base than the Milky 
Way, and fading out gradually at its 
summit and along its sides. This “zodi¬ 
acal light” has been known from ancient 
times, though many people have nevei 
noticed it. In clear air, away from 
artificial lights, it is really conspicuous. 

The central line of this luminous area 
coincides with the ecliptic (whence its 
name—zodiac, ecliptic). This suggests 
that it belongs to the solar system as a 
whole and not to our own planet, and 
proof that this is true comes from 
watching it for a few weeks. The zodi¬ 
acal light is not fixed among the stars 
but moves along the ecliptic with the 
sun. On the opposite side a similar lumi¬ 
nous region, widest near the sun and 
gradually narrowing, extends westward 
in the sky and can be seen before sun¬ 
rise. The two are evidently parts of one 
luminous region surrounding the sun 
in the heavens, and elongated in the 
plane of the ecliptic. If only the moon 
were nearer us, or larger, so that a total 
solar eclipse was really dark, we could 
see the whole affair at one time. But, 
even in the longest eclipses, it is 
drowned by the general illumination 
from the corona and the sunlit sky a 
hundred miles away. 

T HE origin of this faint glow is ob¬ 
vious. There must be an extended 
though excessively thin cloud of fine 
particles—meteors or specks of dust— 
surrounding the sun and shaped like 
a thickish double-convex lens with its 
edges in the plane of the planetary 
orbits. Each separate particle pursues 
its own orbit about the sun but, though 
individuals move, the cloud as a whole 
maintains its size and shape and its 
gradual increase of concentration to¬ 
ward the center. The individual specks, 
though sunlit, are far, far too small 
to see, but the combined light of mil- 
lions on millions of them suffices to pro¬ 
duce the faint and apparently uniform 
illumination of the sky which we behold 
On spring mornings and autumn eve¬ 
nings the central line of the light lies 
at so small an ah^te with the horizon 
that it;is- hard on spring 
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evenings and autumn mornings it stands 
almost straight up and is conspicuous 
How far one can follow the tapering 
outer ends depends on the clearness of 
the air. With good skies, undisturbed 
by man-made illumination, they can be 
seen to run on and on till the morning 
and the evening halves of the light 
meet or are joined by a faint “zodiacal 



Illumination cross-sections of the 
Gegenschein. Scale at bottom gives 
declinations. Readings were taken 
at 5-degree intervals along hour 
circles. Vertical scale gives rate of 
charging of photoelectric pho¬ 
tometer. Humps in the line of dots 
above the normal curves reveal the 
added illumination wherever the 
Gegenschein was crossed. The three 
upper curves were made on a single 
night, and, since the moon was 
steadily rising, the illumination of 
the sky was steadily becoming great¬ 
er (each curve starts above the 
last). The lower curves have iden¬ 
tical initial value (note margin) 
because the night was moonless 

band” extending clear round the sky. 
Upon this band, and directly opposite 
the sun in the heavens, is a brighter 
spot called the Gegenschein, or zodiacal 
counterglow. Its German name was 
given by its discoverer Brorsen, about 
BO years ago. These extensions of the 
zodiacal light, unlike its central por¬ 
tions, are exceedingly faint and by no 
means easy to see. Large, faint, diffuse 
luminosities are not best seen by look¬ 
ing directly at them. The central regions 


of the human retina, though more sensi¬ 
tive to fine detail than the rest, are less 
so to very faint illumination, and an ill- 
defined glow is better visible when mov¬ 
ing than when at rest. 

E cannot move the skies, but we 
can cast our glance rapidly 
thiough a wide angle and so cut a 
swath across the heavens, fixing our 
attention not on the stars but on the 
brightness of the background between 
them. If we sweep our vision thus up 
and down over a clear, dark, starry sky 
we should become aware of a definite 
but not sharply bounded band of light, 
slightly brighter than the rest. Noting 
its position among the stars and re¬ 
ferring to a celestial map, we find that 
this band lies along the ecliptic. If we 
sweep our gaze lengthwise of this band 
we will realize that there is one region 
where it is wider and a little brighter 
than elsewhere. This ill-defined, round¬ 
ish glow, 20 degrees or so in diameter, 
is the Gegenschein. As the sun moves, 
so does this faint glow, keeping always 
opposite. In December and June this 
takes it into the Milky Way, in whose 
greater brightness it is lost. One may 
lose it, too, if—as on the day when this 
is written—one or more bright planets 
are near opposition, for their light con¬ 
fuses the eye. An observer who had 
accustomed himself to looking for the 
Gegenschein might still detect it if he 
could hide the planet behind a suitable 
blind that did not obscure the sur- 
lounding sky. 

Under any ordinary conditions the 
Gegenschein at best is elusive and hard 
even to see. Many keen-eyed observers 
have nevertheless located its center 
among the stars from night to night, 
and verified that it moves eastward 
along the ecliptic opposite the sun. It 
has even been photographed by more 
than one observer, but few if any 
measures of its brightness have ever 
been made. 

This gap in our observational data 
has recently been filled by Professor 
Elvey of the Yerkes Observatory, work¬ 
ing with a very delicate photoelectric 
photometer. This instrument is so sen¬ 
sitive that it will measure with con¬ 
siderable percentage accuracy the light 
from a region of the sky of only an 
eighth of the moon’s apparent diam¬ 
eter. By picking regions in which no 
star, visible to the naked eye or in a 
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small telescope, appeared, he se¬ 
cured reliable measuies of the 
sky background. These, as usu¬ 
al, increased steadily toward the 
horizon, owing to light original¬ 
ly in the earth’s atmosphere— 
a part of which, at least, is 
similar in nature to a permanent 
aurora. By plotting the measures 
at different altitudes this steady 
change was allowed for, and 
a definite hump appeared in the 
line of plotted points wherever 
the instrument had swung across 
the Gegenschein. 

By this laborious means the 
whole region opposite the sun 
was surveyed on several fine 
nights, and the region of bright¬ 
er sky was definitely located. Its 
center was always very nearly 
opposite the sun. Its diameter is 
hard to measure, as it fades out 
gradually, but the measures 
average about 30 degrees. 

T HESE facts were known be¬ 
fore, but the new method 
tells us what we did not pre¬ 
viously know, namely, the actu¬ 
al brightness. Even the central 
regions are so faint that the 
light from a whole square de¬ 
gree equals only that of a star 
of magnitude 6.4—barely visible 
to a keen eye. This is the excess 
of light above the general sky 
background which, even when 
apparently dark, is about twice 
as great. 

It is no wonder that the 
Gegenschein is not an easy ob¬ 
ject. Its total brightness (allow¬ 
ing for this background) is, 
however, surprisingly large. El- 
vey’s measures on three nights 
give an aveiage equal to the 
light of Arcturus! It is only be¬ 
cause the light is so widely 
spread out, and fades away so 
gradually, that we find it diffi¬ 
cult to see. 

Still fainter illumination of 
the same nature as the zodiacal 
light and the Gegenschein cov¬ 
ers the whole heavens. Measures 
by Van Rhijn show that it con¬ 
tributes more to the sky "back¬ 
ground” (really the foreground 
in this case) than do all the 
telescopic stars. 

This general illumination and 
the zodiacal band find a very 
simple explanation in the as¬ 
sumption that the lenticular 
swarm of particles which sur¬ 
rounds the sun extends beyond 
the earth’s orbit, but not very 
far. In the plane of the ecliptic 
we are looking from the inside 
through the thin edge of the 
swarm, and get many more par- 
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The Gegenschein or counterglow is not the zodiacal hand 
but only that slightly brighter part of it which is oppo¬ 
site the sun. Above are iso-photometric maps of the Geg¬ 
enschein locality on three different nights, showing that it 
varies slightly. Figures at the right relate to celestial lati¬ 
tude, three sets of latitude figures being run in together 
merely for convenience in making the drawing. Figures 
across the bottom relate to celestial longitude. As the total 
width shown corresponds to 4 hours of earth rotation, or 
60 degrees of arc, these maps therefore show a Gegen¬ 
schein about 30 degrees in diameter. Only the central 
part, however, is bright enough for visual observation. 
The dotted line represents the ecliptic. Individual pho¬ 
tometer readings are shown in numerals in a square pat¬ 
tern—-the greater the reading the stronger the illumina¬ 
tion observed. Heavy black dots represent the exact "anti- 
sun” or point in the sky directly opposite the sun. The 
circular lines ("isophotes” or lines of equal illumination) 
are interpolated after the readings are recorded, much as 
contour lines are interpolated between scattered elevation 
readings when making a topographic map. The photo¬ 
electric photometer operates in the following manner: 
Whatever illumination reaches it generates an electric 
current photoelectrically. This current charges a cell, and 
the rate of charge m millivolts per second for the area 
observed (about 1/15 of one degree in diameter) is read. 
The actual measurements on the Gegenschein are not 
quite so simple as this, since the rate of charging for the 
general sky illumination must first be read, after which 
the shutter is closed and the combined rate of charging 
due to the dark and leakage currents are allowed for. 
Both diagrams are by Prof. C. T. Elvey and are taken 
from the January 1933 number of Astrophysical Journal. 


tides per square degree than at 
light angles to the ecliptic. 

So much for the zodiacal 
band. But why is this brightest 
just opposite the sun, where we 
might expect it to be faintest? 
Two explanations have been 
given. Professor Searle of Har¬ 
vard, many yeais ago, pointed 
out that all small, rough-sui- 
faced bodies, from the moon to 
the tiniest asteroids, appear 
brighter when in opposition than 
when they are 10 or 20 degrees 
away, after all allowance has 
been made for differences in 
distance. When such a body is 
just opposite the sun, every little 
roughness on its surface hides 
its own shadow. But, if it is out 
of line, the shadows creep out 
and, though they may separate¬ 
ly be quite invisible, they com¬ 
bine to weaken the reflected 
light At about the same time 
Professor Moulton of Chicago 
showed that the effect of the 
combined attractions of the 
earth and sun would cause a 
certain concentration of the par¬ 
ticles into a region about a mil¬ 
lion miles from the earth, on 
the side opposite the sun. The 
individual particles do not re¬ 
main permanently in this region 
but their orbits and their rates 
of orbital motion are such that 
they tend to crowd there. This, 
again, should cause a brighten¬ 
ing of the sky opposite the sun. 

A T a distance of a million 
l miles a single body, to re- 
flecf as much light as the 
Gegenschein sends us, would 
have to be about six miles in 
diameter. At another million 
miles distance its diameter 
would be some 25 miles. If, as 
a wild guess, we were to sup¬ 
pose that the particles forming 
the Gegenschein were an inch 
m diameter, there would be 
about 2500 billion of them scat¬ 
tered through a region half a 
million miles in diameter. This 
allows about 30,000 cubic miles 
for a single particle smaller 
than a golf ball—which is not 
exactly close packing. Probably 
the particles are much smaller; 
if they were one thousandth of 
an inch in diameter there would 
be a million times as many, but 
they would still average a quar¬ 
ter of a mile apart. It is no 
wonder that the Gegenschein is 
transparent I Yet, if all the fine 
dust could be gathered into one 
pile, there would be 30,000 
cubic yards of it and it would 
weigh about 70,000 tons. 





Sweet 


Economic Aspects of the 
Sugar Beet Industry; How 
the Sugar is Extracted 


W HEN you sweeten your coffee in 
the morning, do you ever wonder 
whence came the pure white 
crystals that fill your sugar bowl? 
Would you be surprised to learn that 
this sweetness could have been ex¬ 
tracted from a palm tree? Would you 
be interested to know that this sweet 
gravel (the word sugar comes from the 
Arab, ‘‘sukkar,” meaning gravel) is the 
quickest, the most efficient, and the 
cheapest of all energy foods and yet 
in hard times its consumption falls off 
as if it were a luxury rather than a 
necessity? Would you be encouraged 



The sugar beet is '’topped” and the 
leaves cut off before being proc¬ 
essed to extract the sugar. The 
photograph of the vertical section 
shows the cells where the sweet mat¬ 
ter is secreted and the cross-section 
shows the concentric growth rings 

by the report that in the third winter 
of this depression 100,000 American 
farmers in 18 states and 76 American 
sugar mills produced more pure sugar 
than ever before? Sugar is the one 
major farm crop of which we are not 
producing a domestic surplus. 

The sugar with which we sweeten 
foods and beverages is made up of 12 
parts carbon, 22 parts hydrogen, 11 
parts oxygen. To the chemists this 



sugar, CjjHjaOn, is suciose, and al¬ 
though it can be extracted from certain 
palm trees, sugar maples, and other 
plants, most of it comes from the sugai 
cane of the tropics and the sugar beet 
of the temperate zones. Regaidless 
of its souice, when it is refined to the 
degree demanded, suciose is exactly 
the same in sweetness and purity. 
Chemists cannot tell the difference be¬ 
tween cane sugar and beet sugai not 
can they produce sucrose synthetically 
on a commercial scale. 

Sugar was introduced into Europe by 
Arab merchants who sold it to the 
chemists of the time for use in medi¬ 
cines. We know that Queen Elizabeth 
used it as a table delicacy. It was not, 
however, until the time of Frederick 


Beets 

By A. P. PECK 

One hundred thousand farmers in 
the United States raise sugar beets. 

These beets, large specimens from 
California, are "topped” for factory 

the Great and subsequently Frederick 
William III, who both financed the ex¬ 
pel iments of Maiggraf and Achard, 
that the white forage beet came into 
use as a source of sucrose. Napoleon 
by an edict in 1811 established the beet 
sugar industry as a rival to cane sugar 
These are some of the highlights of the 
comparatively recent histoiy of this 
now essential commodity. 

In this country sugar cane was trans¬ 
planted in Louisiana where it thrived. 
Later the Mormons brought heavy beet- 
sugar machinery from France across 
the Atlantic and up the Mississippi to 
Fort Leavenworth, Kansas, and then 
painfully hauled it across the plains 
and mountains by ox-teams to Salt 
Lake City. All efforts to establish the 
beet sugar industry failed, however, 
until the United States Government 
lent a helping hand. 

Present-day facts about this essential 
American industry aie not generally 
known. For example, there is the sur¬ 
prising news that despite a falling of 
sugar consumption from 108.13 pounds 
per capita in 1929 to 93.29 pounds per 
capita in 1932, the United States pro- 



Photographs by Arthur Geilaeh 

There are several methods of factory beet piling. Here is shown an efficient de¬ 
vice which receives loads from trucks and carts. This piler runs along a track 
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duced more beet sugar during this win¬ 
ter of 1932-33 than evei before and, 
foi the first time m history, went into 
first place in world pioduction. Un¬ 
daunted by tumbling sugar prices, 
three fourths of the American beet 
sugar mills were opened to process the 
crop of 100,000 farmers with the result 
that Germany went into second place, 
Russia into third place, and France 
into fourth place in world production, 
according to latest estimates by The 
Weekly Statistical Sugar Trade Journal , 
New York. This record was due chiefly 
to diversification of crops and careful 
cultivation which raised the sugar con¬ 
tent to an average of 16.36 percent of 
the beet, by weight, and to increased 
efficiency m factory practice which le- 
sulted in higher extraction of sugar. 
Last year (1932) although the farmers 
harvested 208,000 tons less beets than 
in the peak year, 1930, the factories 
extracted 100,000 tons more sugai, to 
reach a total of 1,308,000 tons. 


T HE little journey of the beet to the 
sugar bowl is almost as interesting 
as the history and development of this 
once wild root which nourished the 
pyramid builders. Seed is planted in the 
spring and the beets are harvested late 
m the fall so that they may have as 
much time as possible to store sugai 
in the root. However, they must be 
taken from the ground before a heavy 
frost. 

The cultivation of beets requires deep 
plowing, harrowing, drilling holes for 
the balls of seed, heavy fertilizing, 
hoeing, thinning, lifting and topping, 
and finally harvesting. The beets are 
lifted or pulled and the tops are cut 
off at just the proper place and then 
they are hauled to beet receiving sta¬ 


Carbonating tanks where carbon-dioxide gas is pumped through the juice which 
occupies only one-third of the space, to allow for frothing before precipitation 


T HE factory then starts its long 
giind. The beets as they arrive flow 
through flumes into the mill, where 
they are washed carefully and weighed 
Then they are earned from machines 
that cut them into thin slices or “cos- 
settes” (the sugar-mill workers call 
them “noodles”), along a belt carrier 
to the diffusion battery, usually a series 
of 14 big tanks or cells. 

Into these tanks the “noodles” are 
packed and immersed in warm water 
until about 95 percent of the juice is 
extracted. The pulp which remains is 
saved and used—dried or mixed with 
molasses—to fatten domestic animals. 

The raw juice from the diffusion bat¬ 
tery is pumped into heaters as a first 
step toward removing impurities that 
would interfere with evaporation and 
crystallization. From the heaters the 


Sliced beets are poured from a carrier into the tanks of a diffusion battery and 
soaked in water. Carried from cell to cell, beets give up 95 percent of juice 


tions or to the factories by tiuck, rail¬ 
way, or, as in some parts of California, 
by barge. 

At the mill they are made into pure 
white granulated sugar by a continuous 
process which keeps the machinery 
humming 24 hours a day, seven days 
a week, for about three winter months. 
This manufacturing period is called a 
“campaign.” The mills, most of them 
modern in appearance as well as in 


equipment, light up the landscape of 
14 states and process beets from all 
those and four near-by states—18 in all. 
Every department usually operates on 
three shifts of eight hours each, for the 
factory must not stop. 

When the beets reach the mills or 
the receiving stations, the wagon or 
truck load is weighed, samples are 
taken for a test of sugar content, the 
beets are dumped, dirt is caught 
through a screened trap, and the 
wagon is re-weighed to get the net beet 
delivery. The farmer is given a state¬ 
ment of net weight and sugar content 
and he goes on his way for more beets. 
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Where the "run of the mill” is compared 
with standard samples for color and quality 


j mcc is passed to mixers where it is 
treated with lime prepaied in kilns 
which also make gas for purifying pur¬ 
poses. The lime is fed into the mixers, 
either dry or mixed with water to a 
creamy consistency known as milk of 
lime, and added to the juice m an 
amount which varies according to the 
quantity and nature of impurities to be 
removed. 

This limed juice then flows into car- 
bonation tanks to be purified by carbon 
dioxide gas from the lime kilns. The 
liming and carbonation precipitates the 
non-sugars and the lime. Carbonation is 
continued until the juice contains about 
one thousandth part of free lime. Then 
the juice is pumped through heaters 
after which it is passed through filter 
presses which retain the precipitated 
non-sugars and lime cake. From the 
filters the juice appears as a clear, deep 
yellow liquid. To make certain, how¬ 
ever, that all traces of lime have been 
precipitated, and that no impurities re¬ 
main in the juice, there is a second 
carbonation and filtration process. Even 
then the juice contains a trace of am¬ 
monium, sodium, and potassium car¬ 
bonates which would become viscid 
upon boiling, and so further clarifica¬ 
tion is necessary. Sulfur dioxide is 
passed through the juice to convert the 
lurking carbonates into sulfites which 
not only boil more freely but further 
clarify the juice. 

A FTER this purification process, the 
- juice is concentrated in evapo¬ 
rators—usually three, four, or five tanks 
in series. Roiling at low temperature, 
the juice flows from one vessel to an¬ 
other, its concentration increasing un¬ 
til the water content has been reduced 


b} about 75 percent. This te- 
sultmg syrup then is pumped 
through filter s to vacuum 
pans where it is boiled at a 
temperature low enough to 
prevent caramel formation 
When the syrup reaches 
what is known as the ‘'grain¬ 
ing point,” which is indi¬ 
cated when the liquid flow¬ 
ing over a glass plate forms 
a thin layer of crystallizing 
sugar, it is known as L “masse- 
cuite.” This is passed into 
crystallizers—horizontal cy¬ 
lindrical tanks in which ro¬ 
tating stirrers giadually cool 
the massecuite. This gradual 
cooling results m letarded 
crystallization. 

At the proper point the 
massecuite is discharged into 
centrifugal machines which 
are fitted with baskets of 
finely woven brass screen at¬ 
tached to a vertical spindle. 

Rotated at about 1000 revo¬ 
lutions per minute, the cen¬ 
trifugals separate the liquid 
from the crystals which are 
retained on the screens The hot, moist 
sugar is dischaiged to a conveyoi which 
carries it to a granulator where it is 
cooled, dried, and screened. Then it is 
sacked and sent to the factory ware¬ 
house. 

The liquid from the centrifugals is 
sent back through the mill and made 
into as much sugar as possible. The 
final liquor, or molasses, which remains 
after the second oi third ‘Tunning,” 
still contains about 50 percent of 
“sweetening” and by a special process 
this can also be exti acted 


Firmly looted in the Ameiiean soil, 
the beet sugar industry lias been de¬ 
veloped to a point where it could ma¬ 
terially safeguard the nation against a 
sugar famine in case of wai or tropical 
disaster. With pxesent equipment it 
could provide in an emetgency two 
fifths of the normal demand lor sugar 
However, because of falling commodity 
pi ices and the need for woi ld-wide cui- 
tailment of production, the industry 
has been operated at only little mou* 
than half its present aggregate ca¬ 
pacity and has concentrated on sell¬ 
ing its product as close to the factoiy 
as possible. 

C OLORADO, California, Michigan, 
Nebraska, Utah, Idaho, Montana, 
and Wyoming are the leading beet 
sugar states. And while some beet sugar 
is produced as far east as Ohio, most 
of the sugar along our seaboards is re¬ 
fined by American mills fiom raw sugars 
hum Cuba, the Philippines, Hawaii, 
and Porto Rico. Neaily all pure white 
lefined sugar used m the United States 
is either home manufactured beet oi 
Ameiiean refined cane. The palm tree 
is a remote sucrose souice as far as 
we are concerned. And while con¬ 
sumption has been falling off in the 
United States, latest reports from 12 
countries hr Europe show an increase 
in sugar use of 2.3 percent. This seems 
to be a problem for the economists. 
Perhaps Europe, where so many years 
have been spent in scientific develop¬ 
ment of the beet industry, understands 
the importance of a full sugar bowl 
m hard times. We would do well to fol¬ 
low their example. 



Sexual Abstinence 
As a Biological Question 

Is Sexual Intercourse a Physiological Necessity ? 


By H. M. PARSHLEY, Sc.D. 


HPHIS is a scientific journal and, as sex is a 
scientific subject, we shall discuss it from 
time to time (next month, for example) with¬ 
out inhibition, as we do other subjects. 

The accompanying discussion is by a pro¬ 
fessor of zoology (author of ''The Science of 
Human Reproduction: Biological Aspects of 
Sex” just published) who is regarded among 
men of science as an able authority on re¬ 
production among living organisms. It deals 
with a special subject which is one of the 
most talked about, generally not any too sci¬ 
entifically, but, oddly enough, the least writ¬ 
ten about for the benefit of the same talkers. 
This seems peculiar. Man is the only animal 
which thinks of sex in a special light—either 
as something unnatural—something to avoid 
as not nice, or on the other hand to talk 
about in a way which makes it, in fact, not 
nice. Neither attitude seems quite sane or 
rational. Professor Parshley’s article is sim¬ 
ply a straightforward discussion of one of 
numerous very important subjects in life. 

Some day man will regard the sex urge 
exactly as he does other biological functions 
—the equally natural urges to eat, to drink, 
and to breathe. When this kind of sanity 
finally arrives, a lot of undesirable kinks now 
existing in human nature will have vanished 
automatically .—The Editor. 


T HERE is perhaps no more es¬ 
sentially intimate and personal 
a question than tins one which 
the editor has asked me to discuss 
in his public pages: Is sexual inter¬ 
course a physiological necessity? 

In the end it is a question that each 
must answer for himself or her¬ 
self; for in a matter of such com¬ 
plexity, no mortal man, whether he 
be physician or priest, biologist or 
policeman, has the knowledge or 
the right to dictate to another. So 
my first reaction to the request was, 

I confess, a negative one. My ten¬ 
dency was to withdraw discreetly 
and move off in another direction, 
like the simple Amoeba 01 Para- 
moecium confronted by some un¬ 
toward feature of the environment. 

How, I thought, could one discuss 
profitably so intimate and delicate 
a question, one that has been so 
thunderously answered by arbi¬ 
trary authority, and one, indeed, 
about which there is available no 
complete store of really scientific 
knowledge 7 

But these objections seemed to 
lose their force m the light of two 
considerations: (1) It is now pos¬ 
sible to discuss such a question 
rationally, for perhaps the first time 
since pagan antiquity; and (2) For the 
first time in human history enough is 
known to afford the biological back¬ 
ground necessary to balance the purely 
social forces of tradition, and thus per¬ 
mit intelligent personal decision. Let 
us, then, envisage first the biological 
background, and afterwards take up 
the specifically human aspects ol the 
subject. 

A S a member in good standing of the 
^ animal kingdom, the human spe¬ 
cies, Homo sapiens , is biologically 
equipped for sexual reproduction; that 
is, the species consists of two comple¬ 
mentary types, male and female, so 
organized in structure, physiology, and 
psychology that through their equally 
indispensable sex activity offspring are 
produced and the species is continued. 
Thus man and woman have the anatomi¬ 
cal and functional equipment that con¬ 
stitutes the reproductive system, an 


elaborate set of glandular, muscular, 
circulatory, and nervous organs, which 
(though in certain minor details pe¬ 
culiar to the human species) are es¬ 
sentially like those of other mammals. 
It can be shown in minute detail how 
each part and each function in our¬ 
selves corresponds to parts and func¬ 
tions in the lower mammals; hut for 
our present purposes this is quite un¬ 
necessary—no one with the slightest 
knowledge of the subject will attempt 
to deny this elemental similarity. 

More to the point, perhaps, is the 
question of behavior. Granted that we 
have the standard mammalian anatomy 
and physiology, is our sex behavior 
likewise related to that of the animals? 
We are unquestionably peculiar among 
mammals in lacking all instincts (or 
inborn, hereditary action patterns) ex¬ 
cept the few shown in infancy—we are 
peculiar in having to develop individu¬ 
ally the intelligence that depends upon 
learning, in being surrounded and 


moulded by cultural influences as 
we grow up; but it is none the 
less true that in our sexual and 
reproductive behavior we retain 
the characteristics of our animal 
cousins in a degree that is not 
commonly recognized. 

I N the first place, we must real¬ 
ize that the behavior of all ani¬ 
mals, including man, is primarily 
motivated by three fundamental 
drives or urges, namely, hunger, 
sex, and fear, or—as we may put 
this ancient truth—the need for 
food, the desire for copulation, and 
the necessity for protection. These 
drives are not instincts in any true 
sense of the word. They are abso¬ 
lutely basic requirements of animal 
nature, inherent and necessary as 
primal characteristics of any con¬ 
tinuing species. Without the first, 
the individual dies; without the 
second, the species becomes ex¬ 
tinct; without the third, there is 
no possibility of seeking to satisfy 
the first two. I emphatically omit 
to mention those two ancient and 
imaginary “laws of natuie,” briefly 
represented by the terms, “self- 
preservation” and “race-preserva¬ 
tion.” They are fictions of theorizers 
and thinkers. No animal, it is safe to 
say, and no man or woman ever thinks 
of them at the moment of absorption in 
food, sex, or danger. It is the biologi¬ 
cally primal pleasure of taste, love, or 
escape that is in every case the moving 
force. That the satisfaction of the fun¬ 
damental urges results in self-preserva¬ 
tion and race-preservation is an 
intellectual observation, ex post facto 
and retrospective. 

Thus we may expect to find that the 
compulsion to sex expression in the 
human species (as in others) is ex¬ 
ceedingly powerful, and, indeed, almost 
or quite impossible to smother entirely 
—in normal individuals. And remember 
this; the urge of sex, inherent in the 
living organism as such, is not, at bot¬ 
tom, an “instinct of reproduction,” a 
“creative urge,” a “desire for offspring,” 
or anything of the kind. It is simply 
the desire for sexual intercourse. This 
is one aspect of the scientific truth in 
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the matter, which must be accepted 
once we permit ourselves to look 
candidly for observational facts rather 
than for conventional formulations; 
and it must be taken into account in 
any sensible attempt to understand or 
regulate sex behavior. 

Modern study of the mammals as a 
whole shows that the sex urge takes 
two main forms, which have been dis¬ 
tinguished, especially by Briffault, as 
the se# impulse and the mating impulse. 
In the great majority of animals the 
mating impulse—the tendency towaid 
more or less prolonged association of 
the sexes—does not exist; it is the sex 
impulse which is universal and mani¬ 
fests itself in the brief moment of sexual 
intercourse and in the often prolonged 
approach of courtship to that brief mo¬ 
ment. Sudden separation commonly 
follows, when the powerful but short¬ 
lived sex impulse has found satisfaction. 
In all such cases, contrary to popular 
belief, the males dissociate themselves 
from the females until the next bleed¬ 
ing season; and so the family consists 
of mother and offspring. Such a family 
lasts but a short time, as the young soon 
grow up and shift for themselves. 

A MONG the primates (monkeys, apes, 
and man) very different relations 
obtain, the family consisting of fathei, 
mother, and offspring and having some 
degree of permanence The reason for 
this is simple. To the mere sex impulse 
has been added the mating impulse, 
though, be it noted, the bare sex im¬ 
pulse remains in full force. While it is 
true that the biological significance of 
the primate family lies in the prolonged 
infancy of the offspring and the con¬ 
sequent need of the female for reliable 
protection and (in many cases) as¬ 
sistance, it would be a great mistake to 
suppose that the male assumes the role 
of constant mate and protector through 
the promptings of altruism and pater¬ 
nal affection. He is held simply because 
the primate female is ready for sexual 
intercourse at all times. Her readiness 
to accept his advances is not rigidly 
confined to brief and more or less wide¬ 
ly separated periods of heat, as in the 
case m the lower mammals. 

The mating impulse is thus seen to 
be in essence a means for ensuring the 
satisfaction of the more basic sex im¬ 
pulse. It is based upon a physiological 
peculiarity of the primate female and 
it is expressed in the tendency of the 
male to get one or more females for 
himself and to ward off as long as pos¬ 
sible the efforts of other males to in¬ 
fringe upon his preserve. Whether such 
a family is monogamous or polygamous, 
a temporary arrangement or a life-long 
partnership, is a matter of little biologi¬ 
cal importance, depending upon all sorts 
of circumstances—the fortunes of war, 
the food supply, the species or race con¬ 


cerned, and various geographical, ethno¬ 
logical, social, economic, and moral 
factois The family as just described 
exists among the baboons (studied by 
Zuckeiman) and, of couise, m man¬ 
kind; and from this level of organiza¬ 
tion it is no great step to such higher 
human manifestations as paternal and 
familial affection, romantic love, and all 
the various forms of marriage. 

Before we leave the sub-human pri¬ 
mates, we should take note of the fact 
that all the forms of sex expression 
observable in man (as Miller has 
pointed out) are practised by the apes 
or monkeys, excepting only prolonged 
monogamy and rape, and a few minor 
divagations like kleptolagnia (sex 
pleasure in stealing) and pyrolagnia 
(excitement through setting fires), 
which are refinements rather beyond 
the mere anthropoid mentality. Not only 
playful, experimental, and ordinary 
adult sex behavior, but even such 
manifestations as homosexuality and 
autoeioticism (commonly called “ab¬ 
normal” and ascribed to human de- 
pi avity) are now known to be con¬ 
stant features of sex activity among 
the primates as a whole. It is only re¬ 
cently, through the studies of such 
biologists and psychologists as Zucker- 
man, Yerkes, and Bingham, that these 
^extraordinary truths have come to light; 
whereas formerly the most we had was 
a dubious miscellany of hunters’, 
travelers’, and missionaries’ repoits, 
based on sparse recoids made at ran¬ 
dom and colored with whatever sub¬ 
jective prejudices these estimable but 
non-scientific romancers may have cher¬ 
ished as immutable convictions. 

It is clear, then, that human sex 
behavior, no less than human sex anato¬ 
my and physiology, has an ancient 
biological basis, a traceable phylogeny 
or evolutionary history, that extends far 
down into the animal kingdom; and so 
it would be no less futile to attempt to 
understand and deal with sex expres¬ 
sion as a purely human “problem,” 
than it would be to take the same at¬ 
titude toward important and obscure 
questions of structure, function, 01 
disease in general. 

I N turning now to the subject of sex 
expression in Western civilization, 
we must always keep in mind the fact 
that we are not peculiar beings, created 
de novo and set apart from the brutes, 
free from their compulsions and gifted 
with some infallible inner light that 
tells us what to do and how to do it. 
On the contrary, as we have seen, our 
behavior is at bottom motivated by the 
same biological forces and even in re¬ 
markable detail we share the sexual 
needs and mirror the sexual habits of 
our primate relatives. Immemorial fail¬ 
ure to recognize this truth led to the 
erection of that senseless and oppressive 


structure called Morality, which was 
triumphantly completed as the crown¬ 
ing glory ot the Victonan Age, and 
which has been disintegiating since the 
close of that happy era. This so-called 
morality, we have at last come to see, 
meant no moie than an effort to repress 
arbitrarily the sex impulse in certain 
classes of the population, particularly 
respectable women, public men (ex¬ 
cept royalty), and adolescents. For the 
rest, it was no moie than a thin hypoc¬ 
risy, more concerned to punish and to 
conceal, than it was to strengthen and 
elevate It was especially notable for 
such institutions as prostitution, the 
double standard, the clinging vine, and 
censorship of art by civic officials; and 
while it no longei represents the ethics 
of the majority of intelligent people, 
many of its features persist as a cul¬ 
tural lag and every now and then give 
use to lidiculous or dangerous phenom¬ 
ena. Among the first might be placed 
the advertising of books by local sup¬ 
pression; and among the second, the 
anti-contraception and breach of prom¬ 
ise laws and the Mann Act. 

All this lost the sanction of intelli¬ 
gence when once it began to be recog¬ 
nized that science, rather than taboo, 
dogma, and the mores, would have the 
last word regarding good behavior, and 
that sex expression (as apart from 
child-hearing) would come to be regard¬ 
ed as a purely private matter. As this 
view gains ascendency, we may look for 
an ethics of freedom, responsibility, and 
knowledge to replace the morality of 
repression, dependence, and ignorance. 
Right will consist in natural and ade¬ 
quate expression, not in conformity; 
and wrong will be recognized as injury 
to others, not as “sin”—when this sci¬ 
entific attitude, combined with kindli¬ 
ness, becomes predominant in human 
behavior. 

W ITH all these considerations in 
mind, we find ourselves prepared 
to answer the question with which we 
started, if, indeed, it still seems to be 
a question. With the exception of a few 
abnormal individuals, all men and wo¬ 
men require expression of the sex im¬ 
pulse as a physiological necessity. No 
other answer is possible in the light 
of what we know about the anatomy, 
physiology, and fundamental biologic 
nature of mankind. Such expression, 
true enough, is not immediately neces¬ 
sary to individual survival—as are food 
and protection; but in consequence of 
the paramount importance of procrea¬ 
tion in evolutionary history, the sex 
urge, through natural selection, is so 
deeply implanted in living beings, so 
involved with the physiology and the 
psychology of the individual as a 
whole, that its complete repression is 
impossible and any prolonged effort to 
(Please turn to page 298) 
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Squaring the Circle Forever 
Impossible 

QUARING the circle—that is, con¬ 
structing a square exactly equal in 
area to a given circle with no other instru¬ 
ment save straight-edge and compass—is 
one of the “impossibles” of mathematics. 
So said Professor Edward Kasner of Co¬ 
lumbia University, in a radio talk given 
recently under the auspices of Science Ser¬ 
vice ., over the network of the Columbia 
Broadcasting System. 

“The squaring of a circle, in the way in 
which the problem is to be understood, is 
absolutely impossible,” he said. “It has nev¬ 
er been done and it never will be done.” 

Circle-squaring was one of the favorite 
undertakings of learned men in all times— 
ancient, medieval, and modern. Its very 
difficulty and believed impossibility served 
only as a gieater line. Close approximations 
could be made and have been made, but 
exact equivalents have never been achieved 
with the tools of classic geometry. 

Until 1882 would-be circle-squarers had 
at least a moral right to keep on with their 



The prism-sided tire which is said 
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endeavors, Professor Kasner explained, be¬ 
cause nobody had ever brought forth con¬ 
clusive mathematical proof that the feat 
could not be accomplished. But in that year 
a German mathematician named Linder- 
mann formulated an involved but complete 
demonstration that the long-sought solu¬ 
tion could never be found. 
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Similar proofs ha%e been found that two 
other classic geometrical riddles can never 
he solved. These are doubling the cube and 
trisecting the angle. Doubling the cube, 
that is, constructing a cube of exactly twice 
the volume of an original model, cannot be 
done because the solution depends on find¬ 
ing the square root of 2, which is impos¬ 
sible to determine exactly. Some special 
angles can be trisected with ruler and 
compass, like an angle of 90 degrees, but 
no method of trisection good for all angles 
can ever be found. 

Peisons who continue to seek for these 
mathematical impossibilities. Professor Kas¬ 
ner indicated, are wasting their time and 
are not entitled to the serious attention of 
mathematicians 

Rubber Prisms Improve Tires 

a T AZY-RUBBER” riding ease is the tire 

I I industry’s latest contribution to soft- 
riding comfort and safety, according to tire 
engineers. This attainment, which is said to 
banish the “tennis-ball rebound” that is 
commonly associated with air under com¬ 
pression, has been achieved in the 1933 line 
of General blowout-proof dual balloons by 
the addition of “prismatic” sidewall con¬ 
struction. This new tire design is said to 
bring both structural strength and added 
beauty to distinguish these new tires. 

By resisting the sudden recoil of air pres¬ 
sure after the tire has struck a hump or de¬ 
pression in the road surface, the sturdy 
mass of rubber prisms on the side walls 
snubs the return shock and gives the rub¬ 
ber sidewalls a lazy reaction or come-back. 

Gigantic Thermometer 

THERMOMETER 21 stories high, with 
a neon-light “mercury” column 150 feet 
long, 2% feet wide, and marked by 10-foot 
numerals, will be a contribution to Chi¬ 
cago’s Century of Progress exposition. Erec¬ 
tion of the “Temple of Temperature,” a 
tower of steel and sheet metal 218 feet 
high, started early in March, according to 
an announcement made by the sponsors, the 
Indian Refining Company. 


Entirely new in principle, this thermome¬ 
ter will indicate the temperature “m the 
shade” by means of a neon-light column on 
each of the three faces of the tower. The 
neon tubes, coupled m sections represent¬ 
ing one degree, will light up (or darken) 
progressively, as temperature changes are 



The gigantic thermometer tower 


communicated to them electrically from a 
master thermometer. Temperature readings 
will be accurate within one degree and will 
he legible for great distances in every direc¬ 
tion. 


Heart Disease Pain 

OPE that the severest form of pain in 
heart disease can be generally relieved 
was held out at a recent meeting of the 
American College of Physicians. The hope 
was seen in new developments in the treat¬ 
ment of terrifying angina pectoris which 
were reported by Dr. James C. White of the 
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Massachusetts General Hospital. Opera¬ 
tions, in which certain nerves were cut, re¬ 
lieved the pain in six cases but one of the 
patients died because the operation was too 
great a strain for his diseased heart. 

A safer method is injection of alcohol 
ipto the nerves. Dr. White found. In a 
series of 33 patients, more, than half were 
entirely relieved of their pain by this 
method, while about one fourth were great- 
; ,||j and one fifth failed 

There 

s«A ; ipWoas 


with this method of treatment. The chief 
drawback is the technical difficulty of in¬ 
jecting the alcohol accurately mto the 
nerves. If this is not done properly, the 
results are not satisfactory .—Science Ser¬ 
vice. 

Flying Over Mount Everest 

T HE projected flight by British aviators 
over Mount Everest is much more of an 
undertaking even than flying over the North 
Pole. Intense cold, lack of oxygen, rugged 


teirain in which it is impossible to alight 
without disaster, and loss of engine power 
in the thin air of high altitudes are the 
main difficulties to he overcome. 

These difficulties are increased by the 
fact that the projected flight is not being 
undertaken just for the sake of a record. 
It is a scientific expedition which must 
return with many records and photographs. 
The scientific purposes add to the com¬ 
plexity of the equipment and to the weight 
of the equipment, and every bit of weight 
added to the airplane makes the attainment 
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Everest: electrical clothes-heating, oxygen-breathing apparatus, and the cameras for the flight 


of high altitude all the more difficult. 

The three mam purposes of the expedi¬ 
tion are: 1. To fly over and photograph 
Mount Everest. 2. To survey the immediate 
surroundings of the mountain. 3. To prove 
that the highest mountain in the world is 
not an insurmountable barrier to air trans¬ 
port. 

If the flight succeeds in its second pur¬ 
pose the expedition will have done, m about 
three hours, work that would otherwise 
need years of patient, dangerous explora¬ 
tion ■which might still end in failure. 


A base is being established for the ex¬ 
pedition at Purnea airdrome in Bihar, 
India. From this base the plane will travel 
a distance of a hundred miles, by which 
time it will have reached a height of 25,000 
feet. It is calculated that this distance 
will be covered and this altitude will be 
reached in 58 minutes. For the last 9000 
feet of height, granted that there are no 
contrary winds, the two airplanes employed 
will need about 25 minutes. They will be 
at about 34,000 feet altitude in 83 minutes 
after leaving their base. Since Mount 


Everest is only 29,141 feet high, ample alti¬ 
tude will be available for thorough photo¬ 
graphing and surveying work. The amount 
of fuel carried will be sufficient to give the 
scientific workers 20 minutes of observation. 
This is considered ample time, hut there 
will be none to waste. The drawings which 
appear here give a splendid visualization 
of both the plane and its special equipment. 

One of the planes which is used in the 
expedition was originally built as an experi¬ 
mental military airplane and is equipped 
with a Pegasus nine-cylindei air-cooled en- 
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gine. The Houston-Westland machine and 
the Westland-Wallaee plane (the other ship 
of the expedition), are perfectly conven¬ 
tional biplanes of about 4614 feet span, 
and 36 feet over-all length. The only change 
made m general design is that the tread 
of the landing gear has been widened 
somewhat to help landing in rough territory. 
The Pegasus S3 engine develops 580 horse¬ 
power at ground level. It is so equipped 
with a supercharger and an automatic pres¬ 
sure control that the power of the engine 
remains almost constant from ground level 
to high altitude. 

It is not, however, in either plane or en- 



Chamber in which oxygen equip¬ 
ment for Everest flight was tested 


gine that the main interest of these ships 
lies, hut in the arrangement of the cabin 
and of the equipment. The pilot will have 
his head exposed, but he will be protected 
by a large windshield, as can be seen from 
the drawings. The observer will occupy 
what is virtually an enclosed cockpit. Above 
the observer are placed two roof panels that 
fold inward and are fixed into protecting 
position after the observer has taken his 
place m the cockpit. The observer’s covered 
compartment has two windows on each 
side, and a window in the floor. One window 
on each side and that on the floor have 
sliding panels, so that the moving picture 
camera may be trained directly on its 
objective. 

The survey camera will be fixed in the 
floor of the fuselage immediately beneath 
the pilot’s seat. The observer may reach 
forward to this camera from his cockpit, 
and his will be the duty of changing the 
film disks as they are used by the automatic 
camera. This task will have to be done 
quickly, and only one change during the 
whole flight is expected. 

The survey camera is provided with a 
very elaborate heating system, thermostati¬ 
cally controlled. The men themselves will 
wear electrically heated clothing of cold- 
resisting and water-proof cloth, lined with 
kapok. From the artist’s pictures we note 
that the heating elements and cables are 
sewn into the inner lining of the flying 
clothing, into the boots, gloves and helmets, 
and wire elements will even be led into 
the goggles. The heating of the goggles is 
most important, to prevent frosting. 

The pilot and observer will have to be 
supplied with oxygen for at least half the 
journey. Accordingly, the oxygen apparatus 
constitutes an important part of the ship’s 


equipment. The main supply will be earned 
m three 750 liter cylinders. One man uses 
about 6 liters a minute at 30,000 feet, so 
that there will be enough oxygen even if 
the ship remains a full half hour above 
Mount Everest. There is also a reserve 750 
liter tank. A primary oxygen supply is con¬ 
trolled by the pilot. The secondary supply 
can be controlled by either the pilot or the 
observer, so that should the pilot become 
incapacitated temporarily, the observer will 
be able to give him the extra oxygen 
needed. 

The complexity of the equipment is not 
unlike that of a submarine. Camera motors, 
heaters to prevent oxygen freezing, clothes 
heating switches, camera heaters, all have 
to be packed in a close space, and much in¬ 
genuity has been employed in getting every¬ 
thing into the fuselage. A 1000-watt engine- 
driven generator will supply the necessary 
electrical current. This is not too large a 
power considering all the demands on the 
electrical supply. 

Our readers will be convinced that every¬ 
thing that science and engineering can do 
has been done and, if the expedition fails, 
it will not be for want of thoroughness in 
preparation.— A. K. 


Airlines Over the Pole 

ILHJALMUR STEFANSSON is a 
great Arctic explorer, but an exceed¬ 
ingly modest one He always disclaims be¬ 
ing a hero or having undergone any ex¬ 
traordinary hardships m the Arctic regions 
Mr. Stefansson is definitely of the opinion 
that with proper precautions and prepara¬ 
tions, life in the Arctic may be relatively 
pleasant, and flying within the Arctic Circle 
perfectly possible. At a fascinating lecture 
which the explorer recently delivered before 
the American Society of Mechanical En¬ 


gineers, Mr. Stefansson took pains to ex¬ 
plode certain erroneous ideas which have 
apparently been handed down to us from 
the ancient Greeks. The notion is prevalent 
that for at least half the year the Aictic 
regions are in daikness As a matter of 
fact, for two thirds of the year the sun 
never sets at the North Pole, and it is only 
during one third of the year that there is 
night. What is more, snow and ice are such 
perfect reflectors of light, that there is 
never, at the North Pole, the absolute dark¬ 
ness which may prevail at the Equator. 

Another popular fallacy is that the maxi¬ 
mum of extreme cold is found at the North 
Pole; the maximum degree of cold has 
actually been found and recorded m the 
Province of Yakutsk m Siberia (1100 miles 
from the North Pole), where a temperature 
of 93 degrees below zero, Fahrenheit, has 
been found. 

The Greeks also had a notion that every¬ 
thing grew smaller as we went farther 
North, and that finally life disappeared 
completely Nothing could be further from 
the truth. Well above the Arctic Circle there 
are forests of trees that are more than a 
hundred feet high. The Eskimos are not 
perhaps as tall as Americans or Scotchmen, 
but they are quite up to the average of 
Italians and Frenchmen. The Arctic regions, 
far fiom showing no signs of life, teem with 
many varieties of birds, sea animals, and 
fish. The polar bear certainly is not a puny 
specimen of life. Still another exploded 
theory is that blizzards are more fierce at 
the Pole than anywhere else. Mr. Stefansson 
was of the opinion that the blizzards of 
Montana, North Dakota, and Manitoba are 
far more fierce than those of the Arctic. 

Flying m the far north is not devoid 
of difficulties Engines have to be artificially 
heated by the use of special stoves before 
they can be made to function. Let a me- 




MAY 1933 


SCIENTIFIC AMERICAN 


289 


chamc touch a sLeel part of a cold engine 
with his bare hand and his fingers will be 
immediately frost-bitten and made useless 
for a long time The pilot needs electrically 
heated clothing. Skis have to be very care¬ 
fully designed, and sometimes a ship has to 
be provided with both landing gear and 
skis. On the Byrd Antarctic expedition a 
high-wing monoplane was a complete loss 
in a blizzard. To hold the machine down 
in the wind, it is necessary to dig into the 
snow or ice and place the skis m a sort 
of tunnel. From this point of view a low- 
wing monoplane is much better, since it 
can be more readily secured. 

Gasoline is another problem and caches 
of fuel and oil have to be provided for 
explorers The magnetic compass no longer 
serves to guide the flyer, because the needle 
is so erratic, and he can rely only on the 
sun and the sextant. Even with all the 
reliability of the modern an plane, the 



Plane formation turning incorrect¬ 
ly into each other’s blind spots 


hazards of alighting on broken ice are not 
pleasant to contemplate. 

However, Mr. Stefansson thinks that all 
these difficulties can be overcome. He states 
that the interior of Greenland provides an 
almost flat territory suitable for airplane 
landings, and he is now engaged in careful 
studies, for Pan-American Airways, of pos¬ 
sible routes over Greenland to Europe. 

When Lindbergh flew to Japan, some 
newspaper comments had it that he was 
not flying the shortest route, that is, the 
Great Circle route from the West Coast to 
Japan. He flew across Canada and via 
Alaska and the Aleutian Islands. Lind¬ 


bergh was perfectly right Our notions of 
distances are very often based on maps 
m which distances are distorted The accom¬ 
panying map, where the observer is look¬ 
ing down from above the North Pole, shows 
interesting facts. The shortest way from 
the United States to China is over the 
Arctic region. The shortest way from San 
Francisco to England is not via New York 
and the North Atlantic, but across Canada, 
Greenland, Iceland, and the Faroe Islands. 
We must revise our notions of the shortest 
routes to other continents. Wlien the United 
States is connected by regular airlines to 
China, Japan, Siberia, and Europe, it may 
well be that these airlines will all go near 
the Pole. Mankind is never daunted by 
difficulties, if a worthwhile objective is to 
be obtained, and plane designers, inventors, 
and airplane flyers and operators may 
eventually transform the wild regions of 
the north to a busy sea of aerial activitv 
—A. K. 


Flying in Formation 

A N accompanying illustration is an 
l official photograph of the United 
States Navy, showing a massed flight of sea¬ 
planes over Honolulu. The photograph 
shows a number of gioups, each of three 
large flying boats flying in rather scattered 
formation. Such formation flying is beauti¬ 
ful to watch and essential in Navy maneuv¬ 
ers, and involves no hazards. Wlien, how¬ 
ever, the formations are reall> close, as is 
sometimes the case in Army and Navy 
work, both the hazards involved and the 
skill required are very much greater. 

The training for correct formation flying 
is arduous and thorough. Antony Selwyn, 
a British Royal Air Force flying instructor 
writing under a pen name m Air and Air - 
ivay 6, gives a few useful tips. In the first 
reproduced sketch, the formation is turn¬ 
ing incorrectly. Each pilot is flying m the 
other’s blind spot, the blind spot being 
formed by the upper wing of the biplane. 
In the second sketch, the formation is 
turning correctly, since the wings are no 
longer in the way and each pilot can observe 
completely the movements of the others. 


This is a splendid illustration of what 
formation flyers must learn and faithfully 
observ e. 

We are told that m an oichestra each 
musician must never lose contact with the 
conductor’s baton. A formation pilot must 
never allow his attention to be drawn away 
from the leader. He must fly at a constant 
distance from him whether banking, climb¬ 
ing, or diving. The formation flyer’s con- 



pdot being able to see the other 

centration on his leader should be so great 
that he should never see the ground from 
takeoff to landing. Moreover, a formation 
pilot must know his leader and try to 
anticipate his movements rather than merely 
to follow them. 

The intricate art of formation flying has 
been developed to a high degree by British 
pilots. We shall never forget watching a 
group of six British machines ‘‘waltzing” 
together to loudspeaker music and keeping 
perfect step with their guiding chief.— A . K. 


Oxygen Powder 

XYGEN in powder form has been de¬ 
veloped by German chemists and is 
being marketed under the name “Oxygal” 
by the I. G. Farbenindustrie. The powder 
is sold m air-tight drums and is said to 
keep almost indefinitely and to effect con¬ 
siderable savings m the cost of transporta¬ 
tion where oxy-acetylene welding work is 
to be performed. 

To convert the powder into gas it is only 
necessary to pour it into a horizontal retort 
and ignite it. Liberation of oxygen follows 
immediately, and one kilogram of powdei 
produces about 300 liters of gas. The com¬ 
pany has also perfected a portable oxygen 
producer m which gas can be produced 
under this method at a pressure of 15 
atmospheres. The producer is equipped 
with two retorts, permitting uninterrupted 
production of oxygen .—A E . B 


Heavy Water 

UNIT volume of water has long been 
regarded as having a definite weight, 
but Dr. E, M. Washburn of the U. S. Bu¬ 
reau of Standards demonstrated very clearly 
to the recent meeting of the American 
Association for the Advancement of Science 
that water may be as heavy as you make 
it Two flasks of pure water, each contain¬ 
ing exactly the same volume, were exhibited 
on a delicate balance, proving very con¬ 
clusively that Dr. Washburn’s water was 
heavier than any other pure water. 

This phenomenon is due to the fact that 
the heavy water was made from heavy 
hydrogen—or, in chemical parlance, from 
the isotope of hydrogen that has an atomic 
mass about twice that of ordinary hydrogen. 
In nature one out of about 30,000 atoms of 
hydrogen is double weight. When water is 
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dissociated into lijdLogen and oxygen by 
passing an electric cuirent thiough it, the 
hydiogen given off contains more of the 
lighter hydrogen than normal. When this 
light hydrogen is burned it produces a 
water of lower specific gravity than tlu 
water of nature. 

The water left in the electrolytic cells 
contains increasing amounts of heavy hydro- 


eluded immersion heating for miscellaneous 
stoiage, treating and manufacturing proc¬ 
esses m such vaned places as glass, chem¬ 
ical, and soap factories. Incubators and 
brooders are being kept warm with tlu 
cable, thermostatically controlled, anti 
down spouts and gutters of homes and 
other buildings aie kept fiorn being lee- 
clogged. 



The manner in which film spools 
are inserted in the new camera 


gen as the electrolysis continues. In tln^ 
way water that is one part m a thousand 
heavier than ordinary water was obtained. 
— A. E. B. 


Fish Liver New Anemia 
Treatment 

F ISH livers have a new use—as treat¬ 
ment for pernicious anemia. This is an¬ 
nounced by Professor L S. P. Davidson, of 
the University of Aberdeen, in a report to 
the British Medical Journal. 

Professor Davidson found that an extract 
from livers of cod, haddock, and whiting is 
effective in treating pernicious anemia. Beef 
liver is now widely used for this purpose. 
—Science Service. 


Recover Camphor from 
Celluloid 

W HEN Hollywood’s “stupendous pro¬ 
ductions” have served their time in 
the theaters, the celluloid film may become 
a raw material for the production of 
camphor. German chemists have recently 
perfected a method for recovering camphor 
from waste celluloid which, it is claimed, 
retrieves 40 to 45 percent of the original 
camphor content. Patents on the process 
have been applied for in Germany and 
other principal industrial countries. The 
cost of reclaimed camphor is said to be 
about 20 cents a pound. The residue left 
after the extraction of camphor is said to 
be useful as a fertilizer. It is claimed that 
between 15,000 and 20,000 pounds of cellu¬ 
loid waste is available monthly in Germany. 
—A E. B. 


lily Ponds, Gutters, and Soap 

E LECTRIC soil-heating cable, announced 
some time ago by the General Electric 
Company, has been applied to a variety of 
purposes. The flexible lead-sheathed cable 
is used not only for hot beds, cold frames, 
propagating benches, germinators and other 
agricultural purposes, but also in many un¬ 
expected applications where a uniform dis¬ 
tribution of a small amount of heat over a 
large area is desired. 

Aquaria and lily ponds containing deli¬ 
cate tropical fish or rare plants that cannot 
withstand chilled water have been protected 
with lengths of the cable. Floors in build¬ 
ings are being kept warm and dry. Other 
installations of the c£$b|^ supplying low 
1 heat to liquid products lines in fac¬ 

tories, Industrial ‘appll'oastio-hS' 1 fewW liter by* 
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Ground-Glass Focusing Roll-Film 
Camera 

C AMERA enthusiasts have long desired 
a camera that would combine the con¬ 
venience of roll films and the advantages of 
ground glass focusing. Such a camera has 
been recently put on the market by Pal Ko 
Inc., of Chicago. A portrait or a scenic com¬ 
position may be accurately focused on the 
mound glass of this camera, which is called 
the Pal Ko, the film then lolled into place 
by an ingenious shifting rod mechanism 
the picture snapped, and the shifting lod 



The roll-film, ground-glass focus¬ 
ing camera showing novel details 


pushed back into place, this final operation 
opening the ground glass for further focus¬ 
ing and at the same time automatically 
winding the exposed section of film onto the 
“exposed” spool. 

Another unique feature of Pal Ko is that 
which permits exposure of the full size pic¬ 
ture, or a third, or two thirds of it at will 
Since the camera takes postcard size film 
(3A), this feature allows a saving of film 
according to the subject photographed as 
one, two, or three pictures may be made 
m the space of one standard postcard 
“frame.” 

Accompanying illustrations show the 
camera with its elongated end, the method 
of inserting the full and empty spools m 
this end, and the shifting rod which oper¬ 
ates the film. Both spools (A, the full one, 
and B, empty) are loaded with slotted ends 
down to engage the winding mechanism. A 
winding key is employed until No. 1 shows 
at the ruby window, and then the key is 
folded back and not used until a new roll 
is inserted. The shifting rod is engaged with 
the spools in such a way thal when it is 
pulled out, it draws with it the empty spool, 
thus automatically unwinding film from the 
full spool and stretching the film directly in 
front of the ground glass ready to take the 
exposure. After the picture is taken, the rod 
is slowly pushed all the way in, this opera¬ 
tion automatically winding the exposed film 
as the empty spool rolls back into its orig¬ 
inal position. The ground glass is now un¬ 
covered for its next job of focusing. 

By pulling the shifting rod out only part 
of the way—one third or two thirds—there 


will he a couespondingly smallei section 
of the film face exposed An mdicatoi be¬ 
side the shifting lod show- ihe one thud 
and two thuds points. 


Radium Traces Poison in Bug's 
Body 

I N older to determine just how insect 
pests aie killed by the lead arsenate 
commonly used as an insecticidal spray 
on bunt tiees, Di David E Fink of the 
United States Depaitment of Agriculture 
devised a clevei scheme, lie wanted to 
trace the course of the poison thiough the 
insect’s body Remembering that lead has 
a strong affimtv foi ladmm, he mixed some 
radium solution with the lead arsenate 
spiay and fed it, on leaves, to insects 
After 24- liouis, he killed the insects and 
diced their bodies into very thin sections 
wduch lie then placed on photogiapluc film. 
Wheievei the lead arsenate had gone, in 
the insect’s body, a little radium had also 
gone. Theiefoie, since radium radiations 
affect a photographic film, the sections of 
insect photographed themselves, showing 
just where the poison had gone. 

Dr. Fmk found that every tissue in the 
bug’s body leceived a share of the poison. 
He also discovered that the insect retains 
only about 10 percent of the poison it eats 
—but that’s enough to keep Mr. Bug out 
of mischief— A . E. B. 


New Test for Drunken Drivers 

C ONSUMPTION of about one teaspoon- 
ful of alcohol can now be detected m 
an adult, as a result of improvement m 
technique in tests for alcohol in the blood. 
Dr. Klaus Hansen, professor of pharmacol¬ 
ogy at the Umveisity of Oslo, recently 
stated in discussing application of the new 
technique to tests for drunkenness m motor 
dnveis. 

The University Phaimacological Institute 



provides, free of charge to any doctor who 
asks for them, boxes containing tmy glass 
tubes, fitted with rubber caps, to hold the 
blood of motor drivers whose sobriety has 
been questioned by the police. The blood is 
taken from a prick in the lobe of the ear 
and is dispatched by post to the Pharmaco¬ 
logical Institute for analysis. 

Although this arrangement has existed 
only about 18 months, as many as 52 doc¬ 
tors in different parts of Norway have al¬ 
ready taken advantage of it, and have sent 
373 samples of blood to Oslo for analysis. 

When the concentration of alcohol in the 



MAY 1933 


S C I E N T I F I C AMERICAN 


291 


Men who “know it all” 

are not invited to 
read this page 


T HIS page is not for the wise young 
man who is perfectly satisfied with 
himself and his business equipment. 

It is a personal message to the man 
who realizes that business conditions 
have radically changed in the last few 
years, and that there is a whole new set 
of rules to be mastered. He feels that he 
ought to be earning several thousand 
dollars more a year, but simply lacks the 
confidence necessary to lay hold on one 
of the bigger places in business. 

We should like to put into the hands 
of every such man a copy of a little book 
that contains the seeds of self-confidence. 
It is called ‘"What an Executive Should 
Know” and it will be sent without obli¬ 
gation. 


It contains the Announcement of the 
Institute's new Course and Service for 
men who want to become independent 
in the next five years. Among the con¬ 
tributors to this new Course are: 

Alfred P. Sloan, J r.. President, Gen¬ 
eral Motors Corporation. 

Frederick H. Ecker, President , Met¬ 
ropolitan Life Insurance Company. 

Hon. Will H. Hays, President , Mo¬ 
tion Picture Producers and Distributors 
of America, formerly L T . S. Postmaster 
General. 

Bruce Barton, Chairman of the Board , 
Batten, Barton, Durstine & Osborn, Inc , 
Advertising Agents. 

Dr. Julius Klein, The Assistant Sec¬ 
retary, U. S. Department of Commerce. 


John T. Madden, Dean, School of 
Commerce , Accounts and Finance , 
New York University. 

Hubert T. Parson, President, F. W. 
Woolworth Company. 

M. H. Aylesworth, President , Na¬ 
tional Broadcasting Company. 

Thomas J. Watson, President , Inter¬ 
national Business Machines Corpora¬ 
tion. 

Dexter S. Kimball, Dean, College of 
Engineering, Cornell University. 

Can any ambitious man fail to get 
something of value from contact with 
minds like these? Here are a few exam¬ 
ples, selected from many hundreds,show¬ 
ing how this organized knowledge is 
translated Into added earning power: 
CASE 1. Works Engineer, salary 
$6,000; now Yice-President and Gen¬ 
eral Manager, salary $18,000. 

CASE 2. Local Manager at $5,200; 

now Regional Manager, salary $15,000. 
CASE 3. Production* Manager, salary 
$6,000; now President, salary $21,600. 

Send for this Booklet 

For the man who is perfectly content 
with himself and his job, the Alexander 
Hamilton Institute can do nothing. But 
there are thousands of men who could 
double their incomes if they believed in 
themselves and had the solid business 
knowledge to back up their belief. 

Why not investigate now? The book¬ 
let pictured at the left costs nothing and 
places you under no obligation. 


For the Man who wants to be 
Independent in the next 5 years 


npHE little book pictured above should be 
1, read by every man who expects to win a 
secure place for himself in the next five years. 
It explains some of the changes which are tak¬ 
ing place in the business world today. It tells 


how you can equip yourself to take your place 
in the new business structure with confidence 
and increased earning power. It contains the 
condensed results of 20 years’ experience in 
helping men to forge ahead financially. 


To the Alexander Hamilton Institute, 696 Astor 
Place, New York City. (In Canada, address 
Alexander Hamilton Institute, Ltd., C. P, R. 
Building:, Toronto.) 

Send me “What an Executive Should Know/* 
which I may keep without charge. 

Name____—___ 


Business 

Address.™ 


Business 

Position „ „ . .... .. ~~ ™ ~ 
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The rubber-cushioned rail car wheel 


blood was from 2.61 to 5 per thousand, the 
clinical report of the examining doctor in¬ 
variably indicated drunkenness on the part 
of the driver. In such cases the analysis 
would seem to be superfluous. 

On the other hand, it was invaluable at 
the other extreme, when it showed that the 
concentration of alcohol in the blood was so 
low that the driver could not possibly be 
under its influence, however excited and 
unreasonable his behavior might appear. 
Dr. Hansen refers to the case of a driver in 
whose blood the concentration was as low 
as 0.03 per thousand, a concentration of 
alcohol to be found in the blood even when 
a person has not drunk any alcohol. Yet, 
this man was so nervous at the time of the 
doctor’s examination that he was assumed 
to be under the influence of alcohol. The 
doctor’s analysis saved the driver from a 
most compromising situation.—Science Ser¬ 
vice . 

Rubber Dishes 

HEN Hubby dries the dishes he will 
find one hazard eliminated if he uses 
the new tableware made out of Plioform, 
for this new kind of dish is made of rubber 
and a dropped dinner plate will merely 
bounce, without breaking. Plioform is a 
rubber-base product, developed by the 
Goodyear Tire and Rubber Company, from 
which dishes, kitchen appliances, and a 
wide range of molded goods can be manu¬ 
factured at low cost. Available In a large 
variety of colors and types producing attrac¬ 
tive mottled and opalescent effects, Plio- 
form is entirely suitable for tableware, 
being tasteless and odorless and resistant 
to scratches. It is also unbreakable in the 
same sense as most high-grade plastics. 
Plioform also has qualities, such as re¬ 
sistance to hot water and discoloration by 
sunlight or age, which made it a superior 
molding compound for fabricating sundry 
novelties and gifts. 

The new product is made of pure pale 
crepe rubber but, unlike any molding types 
of hard rubber, contains no sulfur and 
requires no vulcanization. In manufacture 
of the molding compound, the rubber is 
dissolved in a solvent and a chemical action 
allowed to take place which results in the 
formation of a white granular product, not 
unlike granulated sugar. This is the pure 
resin compound and, when molded as such, 
forms highly transparent articles of a light 
amber color. More often the pure resin is 
mixed with a filler and whatever pigment 
is desired and then milled. This results in 
a thorough dispersion of pigment, filler, 
and resin compound in solid form. This 
solid sheet is broken down into granulated 
form for molding. 

In addition to the usual lines of kitchen 


aids, sundry novelties, and laminated goods, 
the makers of Plioform compound have 
found excellent possibilities for it in the 
molded electiical parts field because of its 
fine non-conductive qualities, which make 
it especially suitable for parts, such as 
radio tube bases.— A, E. B. 

Death Valley Proclaimed a 
National Monument 

EATH VALLEY m California was con¬ 
stituted a national monument and 
placed under the administration of the 
National Park Service by Presidential 
proclamation February 11, 1933. The new 
monument contains 1,601,800 acres, includ¬ 
ing the lowest point in the United States, 
276 feet below sea level, and the greatest 
vertical rise m continental United States, 
Telescope Peak, 11,045 feet above the floor 
of the valley. Other features of the region 
are its geology and its rich plant life 
(nearly 500 species have been found there > 



Section of rim of rail car wheel 
showing rubber cushion (dark shad¬ 
ing) that supports entire weight 

The valley was inhabited by a pielnstoric 
race which left pictographs on the rocks; it 
was the scene of the struggles of the forty- 
nmers and of later borax mining; it con¬ 
tains the “castle” of Death Valley Scotty, 
most famous of the prospectors, and is the 
home of the Panammt Indians. 

The new national monument is accessible 
by road and rail and has facilities already 
available for visitors, including a modern 
hotel at the southern entrance and camp 
grounds located at a ranch just inside the 
valley. 

Rubber-Cushioned Wheel for 
Rail Coaches 

HE desire to rubberize railroad wheel 
equipment dales back ovei 50 yeais. 
Out of the chaos of many failures to solve 
the problem there has come a new type of 
cushion wheel, developed by engineers of 
the Clark Equipment Company of Battle 
Creek, Michigan, and The B. F. Goodrich 
Company, Akron, Ohio. It is now operating 
on the AutoTram of the Clark company. 

In the AutoTram Cushion Wheels, mul¬ 
tiple soft rubber inserts, adjacent to the 
outer circumference, are installed in a pre- 
loaded condition and carry the load, as well 
as traction or braking effort, entirely by 
shear distortion. These inserts are so dis¬ 
posed that all of the rubber in the wheel 


carries its full shaie of the load at all times. 
The rubber m the upper half of the wheel 
supports as much load as the rubber in the 
lower half, thereby doubling the efficiency 
of the installation as compared with the 
many previous types of wheel where the 
load was supported only by compression of 
rubber in the lower half of the wheel. 

Under shear loading of less than 10 
pounds per square inch, these wheels easily 
support a load of 4200 pounds per wheel in 
the present installation and may be easily 
designed for loads up to 12,000 pounds per 
wheel or even higher. Here, for the first 
time, is a rubberized car wheel that offers 
but little limitation to total car weight as 
is the case with solid or pneumatic tires 
The well known limitation of rubberized 
wheels is still present, however, m that 
braking effoit may not be applied to the 
rims of the wheels. The high temperature 
developed by brake shoes quickly destioys 
any rubber in the wheels 

Totem Pole from Florida 

HEN the bald eagle was up foi dis¬ 
cussion as to its being placed on the 
seal of the United States, Benjamin Frank¬ 
lin opposed it and offered the American 
wild turkey as being more distinctly Ameri¬ 
can than the Caesarean old hawk. The eagle 
won and was adopted on June 20, 1782 as 
an emblem for the great seal; it was also 
placed on the first coin issued by the United 
States, in 1765. 

This same old bird has been held in rev¬ 
erence and superstitious regard as well as 
used in symbolism and heraldry, and de¬ 
picted in all methods of art expression 
known to the North Amencan aborigines 
back in prehistoric times As one of the 
outstanding totemic animals, the eagle gave 
its name to many clans, tribes, and fra¬ 
ternities, religious and otherwise, in Noith 
America Nearly every clan or gens had an 
eagle emblem at some period m its history 
—it was depicted on pottery, .basketry, tex¬ 
tiles, beadwork, quillwork, shields, crests, 
totem poles, house and grave posts, pipes, 
rattles, and nearly all objects pertaining to 
cult and ceremony of many old tribes 



Shavers: No more cut towels in the 
process of wiping the razor. With 
this device, it is only necessary 
to unscrew the razor slightly and 
slide it through as shown in order 
to clean and wipe the razor dry 
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The average person usually thinks of 
totem poles in connection with Alaska or 
the far north, yet the totem pictured here, 
a genuine eagle totem rudely shaped from 
heart pine, was unearthed m south Florida 
The specimen was found near the south 
bank of Fisheating Creek, about four miles 
on a line west of Lake Okeechobee. The 
exact spot where it was found is one hun¬ 
dred feet east of a large Indian mound 
called Fort Center, in Glades County, Flor¬ 
ida. The totem was discovered by Mr. Mel¬ 
ton Norton, of Lakeport, in 1926 in four 
feet of muck. It was later procured for the 


N? more 

RuYING BACK THE pEDORA 

We’ve abolished the restaurant check room tip 


Totem pole 
from Florida, 
probably 
the 

work of 
the Calusas. 
Parts 
of it 

have been 
restored by 
Florida Museum 
experts 



Florida State Museum by Mr T. Van Hun- 
ing, Director. 

It is very evident that the specimen is 
quite ancient. It has been worked into shape 
by the use of fire and stone implements and 
it shows a charred surface under the weath¬ 
ering; unfortunately, however, w T hen the 
Museum preparator cleaned it, he scraped 
away most of the evidence of fire in order 
to make it “look prettier.” The head of the 
bird had split off and was not found, but 
the picture includes a restoration made in 
the Museum, The specimen is five feet, two 
inches high. It is probable that it was orig¬ 
inally much taller, but as the end in the 
ground would rot off with age, it was prob¬ 
ably re-set several times. 

The specimen is probably best placed as 
the work of the Calusas, in 1600. The Cal- 
usa Confederacy of Indians occupied the 
territory from Lake Okeechobee to the Gulf 
of Mexico during the above period. There 
is a mention by Schoolcraft of the falcon 
flag under the great Muscogulge Confed¬ 
eracy that existed in Florida, but their ter¬ 
ritory was in the northwest part of the state. 


Medicine Chest as Potential 
Danger 

A S is well known, young children possess 
an unquenchable curiosity. The medi¬ 
cine chest has often been an accessible 
object of curiosity, with serious illness or 
death as the direct consequence. 

The average medicine chest is likely to 
be quite overloaded. This is not only be¬ 
cause of an unfortunate tendency to self- 
diagnose and self-treat, but also owing 
to the unwise accumulation of unused por¬ 
tions of medicines that have been prescribed 
by the physician during illness. 


AGAIN STATLER HOTELS PIONEER 



★ Think of it! No more tips to * 
check room attendants at our 
public restaurants. WeVe banned ^ 
these gratuities . . . for once and 
for all . 

This check room toll-taking has + 
been part and parcel of hotel usage 
for decades past. It has always 
annoyed us. We have felt that it ^ 
was an imposition on our dining 
room patrons and have contin¬ 
ually tried to limit it. Now in 
Statler Hotels it’s over . . finished. 

Attendants at the check rooms of ^ 
our public restaurants will not 
expect . . . and cannot accept . . . 
a tip . We know you will approve * 

... and applaud . . . this reform 
and cooperate with us in making 
it fully effective. 

These hotels have always tried 
to smooth the hotel patron's ★ 
way. They were the first to bar 
gratuity-soliciting attendants in 
washrooms, the first to reduce 
news stand and cigar stand prices to 
the first to introduce most of the 

You remember, of course . . . that it was the Statler Hotels that pio¬ 
neered practically all the conveniences and comforts you demand today . .. 
a private bath with every room, free radio reception, etc., etc. The list of 
these Statler innovations is long . . . and is constantly being added to, as 
our spirit of service marches on. 


street store scales. They were 
features of the modern hotel. 


* * * HOTELS STATLER * - * 

• dwppn&o • t.dtrzc<*S 

HOTEL PENNSYLVANIA IS THE STATLER IN NEW TORN 
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"When young children are m the family, 
the medicine cabinet’s stock should be 
limited to first aid requisites only, cautions 
Dr. Theodore B. Appel, Secretary of Health, 
Penns}Ivanla, writing m the United States 
Daily . Bichloride of mercury tablets, all 
kinds of sugar coated pills and medicinal 
liquids, should be made absolutely inacces¬ 
sible to youngsters. A real hazard otherwise 
exists. 

In addition to the risk of poisoning, is 
the likelihood that an overstocked cabinet 
will present a strong temptation to self¬ 
treat. Thus to usuip the function of the 
trained professional man is unsafe. Delayed 
treatment of the proper type has through 
this habit literally caused thousands of 
deaths each year in the United States. 

From the standpoint of both child and 
adult, drugs are much safer m the drug 
store until actually prescribed by the physi¬ 
cian. 


Tube, 1A/2 Miles Long, Forms 
Boiler 

E UROPEAN boiler design, in recent 
years, has been notable for radical de¬ 
partures from traditional designs. This has 
been particularly true in the field of high- 
pressure boilers, as exemplified by the Ben¬ 
son boiler, the Loeffler, the new Brown 
Boveri pressure-combustion steam genera¬ 
tor, and others. To this rapidly expanding 
competition of new ideas, Sulzer Bros., Ltd., 
of Winterthur, Switzerland, has contrib- 



Model of 1 Yz-tnile tube boiler 


uted a new type of high-pressure single¬ 
tube generator. 

The following brief description is based 
on an article appearing m the January, 
1933, Sulzer Technical Review . 

The tube arrangement is clearly shown m 
the accompanying illustrations of the open¬ 
sided model and the tube model. It is un¬ 
derstood that no full-size commercial boiler 
of this type has yet been constructed, but 
the principle has been sufficiently tested to 
result in orders for commercial units. One 
of the units ordered is a steam generator 
evaporating 18,000 pounds per hour; an¬ 
other will have a normal output of 40,000 
pounds per hour. Both are to operate at 
1400 pounds pressure. The larger steam gen¬ 
erator is for a district heating plant. 

It is stated that the single tube of a steam 
generator capable of evaporating 20,000 
pounds per hour, will have a length of 1% 
miles. Forced circulation is, of course, em¬ 
ployed, the fluid being forced through the 
tube at a very high rate of speed. It is 
recommended that the boiler be operated 
with pure condensate. 

Boiler drums .ehtfes^ eliminated. 


This likewise eliminates a laige amount of 
heat storage available in the ordinary boil¬ 
er, and makes necessary very sensitive au¬ 
tomatic regulating devices to keep the 
steam pressure and temperature approxi¬ 
mately constant. Firing is also automat¬ 
ically regulated. The regulation so far em¬ 
ployed provides for the injection of a eer- 



Tube layout for the new boiler 


tain amount of water at the entrance to the 
superheater to maintain a constant super¬ 
heat temperature.— Power, 


Rumor That Rays Stop Autos— 
Imagination 

R ECURRING rumors that rays that stop 
. automobiles have been developed in 
Austria were set at rest when investigation 
by a Science Service correspondent traced 
the rumors to a newspaper article which 
scientists of Vienna declare to be absolutely 
fantastic and inaccurate. Viennese physic¬ 
ists corroborate the opinion of American 
scientists who declared the generation of 
such rays to be extremely improbable. Even 
if there did exist short waves that ionize 
air and thus prevented spark ignition of in¬ 
ternal combustion engines, the engines of 
automobiles and airplanes would be pro¬ 
tected against them because the rays could 
not in any case penetrate the metal of the 
engine cylinders. 


Food Safely Left in Tin Cans 

I S it safe to leave canned foods standing 
m a can after it has been opened? Many 
people have an idea that there is some mys¬ 
terious and dangerous change that takes 
place when the contents of the can are ex¬ 
posed to the air, although they do not 
worry about the food as long as the can 
stands unopened on the pantry shelf. In 
answer to the many inquiries on this point, 
the Bureau of Home Economics of the 
United States Department of Agriculture 
has said repeatedly: 

“Food is perfectly safe if left standing in 
a can under proper conditions of storage 
after the can is opened. In fact, the can is 
often the most convenient container m 
which to keep the food. Food spoils no 
faster and no slower in the open can than 
in any other open container. You can leave 
food in the can just as safely as you can 
leave it in a dish. But of course you have 
to use the same care to keep it cool and 
covered.” 

The bureau explains that some acid foods 
like fruit and tomatoes, when stored in an 
open can, do tend to dissolve iron. This may 
give the food a slightly metallic taste that 
is not harmful. If the label on the can ad¬ 
vises removing the contents as soon as the 


can is opened, it is because the canneis 
think that an open can, partly filled with 
food, is not attractive m appearance. 

Anothei wrong notion about canned foods 
is the idea that the liquid m a can of vege¬ 
tables, like peas or beans, should be drained 
off and not used. Formerly this liquor was 
sometimes too salty, but not at present. 
That juice contains valuable nutrients, and 
discarding it is a distinct waste. 


Stainless Steel “Accordion” 
Ice-Cube Tray 


M ECHANICAL refrigeration introduced 
a degree of convenience that had 
never been known before, the improvement 
being so great, perhaps, that the average 
person gave little thought to further refine¬ 
ment of the convenience. But the manufac¬ 
turers of equipment have taken a diffeient 
view. 

There has been room for improvement, 
particularly in the mannei of handling ice 
cubes, and now the McCoid Radiator and 
Manufacturing Company has perfected a 
new ice cube tray that is highly piactical 
because of the ease with which cubes are 
removed. 

Instead of freezing ice by the trayful, the 
McCord unit produces cubes in individual 
rows. A trayful of cubes may consist of two, 
three, or four rows of cubes, each row 
handled separately. 

You can pick out one of these sections of, 
say, six to nine cubes, give it a quick bend, 
and every cube will be bioken loose. You 
can pick out one or more cubes or dump all 
of them by turning the section upside down. 



The "accordion” ice-cube tray 


It is not necessary to use water to loosen 
the cubes. 

This method is possible because the tray 
is flexible. It is made of stainless steel, in 
one piece, so folded as to form an “accor¬ 
dion” kind of construction. It is easily bent 
or twisted, but the high quality of steel 
brings the section back to its normal shape, 
even after having been used many thou¬ 
sands of times. 
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CURRENT BULLETIN 
BRIEFS 


Profitable F4km Management and Sale, 
by Cornelius J Classen, is the third edi¬ 
tion and has been consideiably enlarged. 
The printing costs have been so reduced 
that it is now sold at a fiaction of the form¬ 
er cost. Farmers National Company , 388 
Brandeis Theater Building, Omaha, Neb¬ 
raska.—15 cents. 

The Sperry Gyro-Stabilizer is a detailed 
study on a most interesting subject. The 
new transatlantic liner Conte di Savoia has 
an elaborate system of stabilization where 
three Sperry Gyro-Stabilizers are installed. 
The results were most surprising. This 
pamphlet is beautifully prepared, and can 
be sent only to marine architects, owners 
of vessels, and otheis specially interested. 
Apply on printed stationery. Sperry Gyro¬ 
scope Company , Manhattan Bridge Plaza, 
Brooklyn, N. Y —Gratis as above. 


War Debts—Their Practical Aspects 
(Moody s Investment Survey, Vol. 24, 
No. 100, December 15, 1932) discusses one 
of the complex problems which faces mod¬ 
ern civilization. Over-shadowing all sides of 
this question is the simple practical side 
—the point of view of every-day interests of 
the average American business man, farmer, 
and wage-earner. It is to the consideration 
of this practical aspect of the involved war 
debt issue that this survey is devoted. A 
questionnaire method of arrangement is 
used for the sake of clarity. Moody's In¬ 
vestors Service, 65 Broadivay, New York 
City — Gratis. 

Sears Clinic of Household Service de¬ 
scribes an organized “back to quality” 
movement to teach intelligent buying. The 
pamphlet gives full information. Sears 
Clinic of Household Science , 17 East Van 
Buren Street, Chicago, Illinois. — Gratis. 


Italy America Society Bulletin (Jan¬ 
uary, 1933 Volume 1, No. 1) covers a 
most interesting field It deals in a thor¬ 
oughly adequate manner with the cultural 
things which Italy stands for In the ten 
years of Fascist regime in Italy a whole 
series of great public works have been car¬ 
ried out which have substantially improved 
conditions throughout the country. The new 
magazine is a quarterly. Italy America 
Society, 745 Fifth Ave, New York City — 
$2.00 a year . 


Pumping Machinery (Handbooks of the 
Science Museum Part I—Historical 
Notes), by G. F Westcott B.A., is an ex¬ 
ceedingly valuable treatise, one of the best, 
in fact, since Embank’s Hydraulics which 
was first published in 1842. It is well illus¬ 
trated. Science Museum, South Kensington, 
London, England—2 shillings and 6 pence. 


Recommended Minimum Requirements 
for Small Dwelling Construction 
(Building and Housing Publication No. 18) 
is an exceedingly valuable revision of an¬ 
other pamphlet bearing the same title and 
issued in 1922. It is excellently illustrated. 
Superintendent of Documents, Washington, 
D. C.—10 cents (com). 
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THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


I N answer to our invitation, published m 
the March number, four shoit articles 
have thus far reached us—three on clock 
drives, one on graduating setting circles 
More material on these subjects, especially 
if more general in scope though compact, 
is still wanted. Why be modest? 



Lower’s Telechron drive 


J. V McAdam, of Hastings-on-Hudson, 
New York, drew us a diagram of his drive, 
and this is reproduced on this page, ac¬ 
companied by some compact notes which 
will be of value to other workers. He writes 


H AROLD A. LOWER, 1032 Pennsyl¬ 
vania St., San Diego, California, the 
author of the chapter on “Celestial Photog¬ 
raphy” in the new edition of the book “Ama- 
teui Telescope Making,” sends in a close-up 
photograph of the clock drive on his 12-inch 
Cassegramian (ATM p. 448) and writes. 

“The speed regulation at the 
generating station is not all that 
^ 4 could be desired. I have found 
that there are two systems m 
use for providing synchronized 
, ‘ time. In one system the govern¬ 
ors are controlled automatical¬ 
ly by a master clock, and regu¬ 
lation is quite accurate. In the 
other system, the operator has to 
adjust the governor by hand when¬ 
ever he notices that the synchron¬ 
ized clock is running away from 
the master clock. This means that 
the speed may be suddenly changed 
by as much as one cycle, causing 
the synchronized clock to run fast 
or slow until the difference be- 
- v tween the two clocks is made up. 

Our variable ratio friction drive 
permits regulation of the speed at 
the telescope, and has worked out 
fairly well. [By “our,” Lower re¬ 
fers to his father and himself, who co¬ 
operate.— Ed .3 It also enables one to adjust 
the telescope to sidereal time without spe¬ 
cial gears, which are usually costly. The 


“G. E. motor, synchronous, K-4256047, 
110 V., 60-cycle phonograph motor, 1800 
r.p.m. with 2-to-46 reducing worm gear 
built in, making (M) turntable speed 
76.26087 r.p.m. 

1 sidereal day = 1 solar day less 3 m, 
56.555 sec. = 1436.057 solar minutes. 

1436.057 x 76.26087 = 112387.0702 revo¬ 
lutions of M per sidereal day. 

Using three worm gear reductions of 
91.1, 65*1, and 19 1 gives a reduction ratio 
of 112385*1—a difference of 2 revolutions 
out of 112387 per sidereal day, or about 
Wi seconds. This is much closer than the 
power house cycle can be controlled. 

The above worm reductions are not, how¬ 
ever, standard. They may be obtained by 
using a combination of “change gears” and 
worm gears listed in gear catalogs and 
carried m stock, as follows* 


Teeth 

\A 1 

30 

jC 12 

(D 38 

jE 20 

/F 65 

\G 12 

?H 91 

n 1 
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30 38 65 
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McAdam’s solution of the problem 


gears used in our (hive are all stock gears, 
which are easily obtainable. The only 
machine work which was required was in 
the making of the friction drive. The driv¬ 
ing wheel is Bakelite. The driven disk is 
cast iron and must be accurately made. The 
surface of the disk should be ground and 
polished. A turned surface is too rough and 
will wear the Bakelite driving wheel quite 
rapidly. The motor is a 1/20 h.p. syn¬ 
chronous, and would have power enough 
for a 60-inch telescope. It is moved axially, 
that is, along the radius of the driven disk. 


by means of a screw, to provide the speed 
control.” 

D R. SERGE A KORFF, an astronomer 
at the Mount Wilson Observatory, 
writes 

“I have just built a small polai axis, 
the design of which might be of possible 
interest to amateur astronomers. On the 
tops of two upright two-by-fours are 
mounted bearings, which m turn carry the 
shaft of the polar axis This shaft runs 
through the center of another piece of 
two-by-foui (horizontal in the picture). 



"Doc” Ryder sends us this master¬ 
piece and advises that, when grad¬ 
uating circles, stern measures must 
he taken to exclude the garrulous 

The shaft is duven, through a set of worm 
drive i eduction geais, by a phonograph 
motor. The speed control is visible on the 
upper left. 

“The phonograph governor will allow the 
main drive shaft to rotate at one revolution 
per second; and consequently the geais 
were chosen to give a speed reduction of 
3600 x 24*1. The governor speed is adjusted 
until the axis follows the diurnal rotation 
satisfactorily. Latitude adjustment is ac¬ 
complished by raising the rear of the unit 
to the required amount. 

“This polar axis was designed primarily 
to carry a small camera for eclipse cinema¬ 
tography but, by a small change in the 
speed of the driving motor, it can be ad¬ 
justed for stellar, lunar, or planetary pho¬ 
tography. It was especially intended to be 
portable. I am now planning to use it to 
cairy cosmic ray counters, to assist in the 
study of the origin of these rays. By halving 
the speed of the duve, and mounting a 
mirror on the two-by-four, the arrangement 
may be converted into a hehostat.” 



The KorfF phonograph drive 
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AMAT1U1 fEIESCtPE MAKERS 

We ship materials anywhere at ihe lowest possible prices for first quality merchan¬ 
dise Reflector Making Kits include glass discs of proper thickness, eight grades of 
Abrasives, Polishing Materials and Simple Instiuctions, sizes 4" to 12" 

Other Tinsley products and services Eyepieces, Prisms, Rack and Pinion Eye¬ 
piece Holders, Finders, Cells, Complete Mountings and parts, finished or rough cast, 
Silvering and Lacquering; Books on telescope making and amateur observing, Tech¬ 
nical advice and mirror tests free of charge, Complete Equatorial and Portable 
Altazimuth Telescopes ready for use 

Send 6c in stamps for 24 PAGE FULLY ILLUSTRATED CATALOGUE, de¬ 
scribing and picturing all products 

TINSLEY TELESCOPE AND INSTRUMENT CO. 

3017 Wheeler Street Berkeley, California 


HEADQUARTERS 
for Teleseope Makers Supplies 

Mirror-Making Outfits i Prisms i Hobbygraphs r Eyepieces 
Finder Telescopes i Mounts i Optical Glass for Refractors 

r Special: THE ERECTOR 

t Makes any eyepiece an Erecting Eyepiece, giving a RIGHT-SIDE-UP 
Terrestrial Image 
Jk, Postpaid, $6 00 

shNI) YOl R MIRROR FOR FREE TFST AND ADVICE 

Write for Free Price List 

JOHN M. PIERCE, 11 Harvard Street , Springfield, Vermont 



D R. E. N RYDER of Croton Falls, New 
York, has quite accurately graduated 
a setting circle as follows* He obtained 
from one of the manufacturers of gears an 
iron spur gear of 9-inch pitch diameter, 
having 180 teeth, for about three dollars, 
and mounted this horizontally on a stand 
or table so that it would rotate on a verti¬ 
cal stub shaft. On top of the gear he at¬ 
tached a circular wooden table to hold the 
annular flat ring of sheet metal which was 
to be marked. Abo\e this, on a separate 




OF SAW TABLE 11 

Charles Ingalls’ method of making 
a neat, trim, accurate wooden tube 


support, he mounted the marking tool, 
which was made from an old file ground to 
a point. This ran in a guide, in order to 
obtain marks of the desired length. The 
guide was provided with toothed steps, in 
order to permit making long marks of dif¬ 
ferent lengths. To rotate the gear accurately 
he dug out of a junk pile an old screw 
which served (well enough) as a worm 
and, by rotating this worm through any 
desired part of a circle the trick was 
turned. 

A HIGH-GRADE wooden tube of the 
Herschel type, similar to the ones 
shown in the March number, except that 
it is hexagonal instead of octagonal, can 
be made with a small, fine-toothed circular 
saw, as shown in the accompanying draw¬ 
ings, These are taken from some which 
have been sent us by Charles W. Ingalls, 
368 North Hill Avenue, Pasadena, Cali¬ 
fornia, with whom we have been acquainted 
since about 4 a.m. on January 16, 1888. 
Make the triangles of the guide by very 
precisely copying in wood a 30-60-90-de¬ 
gree standard triangle, he advises. For the 
staves use about %-inch stock. Groove the 
edges %6-lnch wide and ^4-inch deep and 
set the slip-tongues in white lead. In the 
second drawing two positions of the guide 
are combined in a single sketch, for con¬ 
venience. That is, in order to obtain the 
other aspect, turn the magazine sidewise. 


Silvering Made Easy by the barkel Process 

Kits supplied which contain all necessaiy in¬ 
gredients in measuied quantities Specially 
recommended for telescope mirrors Failures 
eliminated. Equally successful in the hands of 
notice or expert Full directions with each kit 
Send for descriptive circular 

THEODORE WOOD 11 W. 42nd St, H Y. City 


Reflecting Telescope Supplies 

Semi-Polished Spherical Mirrors. 

Ground on machine to any Focal length 5"—$5 00 
$7 50, 7"—$9 00, S"—$ 11 50 9"—$14 00. 10"— 
$17 00. 11"—$19 00, 12" —$22 00 Glass Tool and 
Pitch included 

Super Quality Reflector Outfits 

Extra Thick Mirror Discs Abra&ives,, Rouge, Pitih 
Included. Postpaid anywhere 0"—$5. 8"—$7, 10"— 
$10 50 

Ramsden Eyepieces, iy 4 " Outside Diameter 

\i" — Vi" — %" —1" Focal length, $3 each 35x, 5 sec¬ 
tion bra->s Telescope 2 1 *" Achromatic Objective Ter¬ 
restrial eyepieces, special $21 73 Free Catalog on 
lenses, Pri nh, eyepieces, outfits 

FRED MULLER 

2l7-7th Ave New York City 


Amateur 


Telescope Making 


Albert G. Ingalls, Editor 


All the information you will need as to 
grinding, polishing and silvering mir¬ 
rors How to test and correct them How 
to design and build a mounting, together 
with a few chapters of more advanced 
work All in language anyone can un-* 
derstand $3 00 postpaid domestic 
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AMATEURS 
Round—Mahogany 
Telescope Tubes 

Built up of 12 staves held by hardwood maple 
slip-tongues—waterproof glue Exterior turned 
accurately round in lathe 
Tube for 6" f/8 $7 50 Postpaid 
Other Sizes at nominal rates 
J H. King, 112 Homestead Ave„ Amityville, N. Y 


-Amateur Telescope Makers - 

REFRACTING TELESCOPES— Finest ouality 
Jena crown and flint objective discs, any size. Optical 
constants and required f I furnished with each disc. 
REFLECTING TELESCOPES— 6" mirror out¬ 
fits, including everything to grind and polish mirror— 
$4 Other sizes proportionately low. 

PRISMS, EYEPIECES, ACHROMATIC LENSES 
Complete Equatorial Mounting at a 
price that amateurs can afford to pay 
3d Ed Amateur Telescope Making, 500 pages—$3 
S‘end for 1933 catalogue on Telescopes, 
Microscopes , Bmoculais and Optical Supplies 

PRECISION OPTICAL SUPPLY CO. 

991 E. 163rd Street New York City 



RAMSDEN EYEPIECES 

r'-V'-'i" 0 D l\i" Each $4 00 

SILVERED DIAGONALS 

Use in place of prisms 
Front face silvered 

Diagonal foi 6" Mu ror $ .50 
“ “ 8" ik 75 

“ “ 10 " “ 1.00 

* “ 12" “ 1.50 

MIRRORS 

Silvered and Lacquered 

Brashear Process 
6" to 8" $3 50 9" to 12" $5 00 

All goods shipped prepaid Write for circular 

DONALD A. PATCH 

38 Crescent Street Springfield, Vt. 
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BY MY NEW SYSTEM 

Why waste time and money m attempt- 
mg to sell your patent, copyrighted or un¬ 
protected idea 7 Why take a chance 7 My 
service gets your idea or invention before 
leading executives of 2000 of the nation’s 
business houses ~ bankers, manufacturers, 
advertising agencies At the same time my 
system offers you full protection. 

Don’t send plans or details. Merely fill 
out and mail coupon below Full 
information about this new ser- 1 * 
vice by return mail FREE 
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DIESEL ENGINEERS 
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DIESEL 
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STRICTLY PRACTICAL 
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Editorship of books on this subject. 


Fill out coupon below, now 


INDUSTRIAL INSTITUTE 
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SEXUAL ABSTINENCE AS A 
BIOLOGICAL QUESTION 

(Continued from page 284) 


repress it results in physiological injury 
and psychological disturbance 1 . 

I am aware that this assertion will be 
questioned and challenged, that it is not 
the statement which we are accustomed to 
hear from professional moralists, but I be¬ 
lieve it to be the tiuth—the truth not only 
of modern scientific research but also of 
well-nigh universal human experience The 
purely biological considerations that we 
have advanced constitute an almost me- 
sistibly strong presumption in its favor; 
the vast and varied machinery of repres¬ 
sion which has long been in action and is 
today beginning to break down, bears wit¬ 
ness to the living strength of the deep- 
rooted urge that it would eradicate from 
humanity; and finally the views currently 
expressed m public or privately—by, so 
far as I know, all competent and disin¬ 
terested students of psychiatry and the 
psychology of sex, are overwhelmingly in 
agreement with the statement I have made. 

U NDER the officially accepted customs 
of our society, we are confronted with a 
serious problem of enforced abstinence 
from normal sexual relations, which in¬ 
volves continual direct conflict with the 
truth set forth above. I prefer to omit from 
present consideration the voluntary celibacy 
of adults, whether in or out of religious or¬ 
ganizations—that is a special question that 
merits careful study on its own account. 
But we have beyond this (and far more 
important, socially) the question of adoles¬ 
cents, and of mature men and women who 
are unable to find mates of acceptable 
character for marriage. Concerning the 
latter, we can only suggest that their 
solution will be in sight when society ac¬ 
cepts the view, already mentioned, that 
sex expression by adults, apart from child¬ 
bearing, is a private concern. 

The case of adolescents is different, for 
a convention exists which strongly demands 
sexual abstinence during the more or less 
prolonged period of youth—from puberty 
to marriage. It would be difficult to invent 
a convention more directly opposed to 
biological realities than one—arising from 
artificial considerations of an economic and 
educational nature—which seeks to im¬ 
pose repression upon both the sex impulse 
and the mating impulse during a quarter 
or a third of the reproductive span of the 
individual. No such situation exists in sav¬ 
age society or among the simians, for 
promiscuity among the young, early mar¬ 
riage, and polygamy ordinarily afford a 
practically universal opportunity for the 
direct expression of the sex urge. It is im¬ 
possible to suppose that such a scheme 
could he imposed with full success upon a 
biologically vigorous and healthy popula¬ 
tion; and, of course, success has not bee>n 
achieved. Instead, we have had a system 
of ^polite and superficial evasion, a hypo¬ 
critical assumption that all is well, a real 
but often unavowed acceptance of prosti- 

t The exact nature and extent of the injury de¬ 
pends upon many factors and belongs to the 
sphere of medicine. This subject has been dealt 
with by Nacke, Shufeldt, Robinson, Ellis, and 
many others; and it remains an important field 
of research. 
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in Stock—Immediate Delivery 
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ELECTRIC FUN I—Make toy motors, alarms, shockers, 
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tution—and a train of ruined lives. The 
obvious thing to do is to discard the whole 
scheme as unscientific and unethical, and 
to make such changes m the social order 
(no impossible or lengthy enterprise, as 
we now see in other spheres) as will per¬ 
mit of early marriage in some form. Othei- 
wise the revolt of youth will go on— 
uncertain, unintelligent, unsafe. 

But it is high time to listen to those 
who put their trust m “sublimation,” those 
who, accepting the necessity for late mar¬ 
riage and widespread celibacy and at the 
same time wishing to enforce traditional 
morality, believe that in some way the 
primal biologic power of the sex impulse 
can be transformed into energy applicable 
to approved activities, such as artistic en¬ 
deavor, humanitarian service, the pursuit 
of education, or the humble earning of a 
living. This possibility has long been re¬ 
gal ded as a fact of nature, a common 
phenomenon of human psychology. One 
could hardly imagine a more remarkable 
example to illustrate what is meant by “a 
wise provision of nature” than this sup¬ 
posed faculty by which the human primate 
is adapted to the conventions of an artificial 
society. 

Although psychoanalysts, Y M.C.A. moral 
guides, Shaw, and R. C, Cabot unite for 
once in their acceptance of this principle, 
and it is a common teaching of modernist 
clergymen, yet Freud himself said that it 
is “for the few,” and various psychologists 
view it with suspicion. Fortunately, a very 
recent study by Professor W. S. Taylor 
supplies just the scientific information on 
this question that has been lacking. His 
lesults show that “sublimation” does not 
take the place of direct sex expression, 
even in high-minded persons of well- 
rounded interests, well educated, success¬ 
ful in their work (graduate study), proper¬ 
ly aware of the moral value of chastity, 
and determined to dedicate all their 
strength to the pursuit of worthy ends. 

W ITH every conceivable care to avoid 
any form of error or misrepresenta¬ 
tion (for details the original must be con¬ 
sulted), and without appreciable bias, the 
investigator carried out a clean-cut research 
which will go far to settle this ancient 
question. He found that every man made 
an “adjustment” that involved orgasm in 
dreams, autoeroticism, extreme petting, or 
irregular sex relations with w omen. Only 
seven out of forty confined themselves to 
dreams. And these adjustments were ar¬ 
rived at, often, only at the cost of intense 
struggle with “the problem.” 

There is here no evidence whatever of a 
transformation or “sublimation” of sexual 
energy; indeed, Taylor states that “the 
whole conception [of sublimation] is bound 
up with a misleading metaphysical-psycho¬ 
logical theory.” There is, in fact, no evi¬ 
dence for the existence of “a common 
psychophysical energy which can be di¬ 
verted mto different channels.” There is, 
to be sure, no doubt whatever that a 
serious purpose in life, healthful activity, 
philosophic insight, and moral inhibitions 
may often tend to restrict sex activity. 
Such agencies simply engage the attention 
and so prevent the individual from build¬ 
ing up for himself a habitual degree of sex 
activity higher than that represented by the 
sex urge alone. But this remains unchanged, 
recurrent, and inescapable. In women the 
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Testing 
Precious Meta]s\ 
mth the 

llTouchstonel 


By C.M.Hoke 

50? 


For Amateur or Professional 
This Booklet by a recognized 
expert on the precious metals 
tells how to appraise old gold 
and silver jeweli y; dentures, 
solutions, white, yellow and 
green gold, platinum, palla¬ 
dium, etc Many facts never 
before published Practical, en¬ 
tertaining, non-technieal, accurate 
With new chapter on Buying and 
Selling Old Gold as a Business 
50c, money order or stamps. 


Jewelers Technical Advice Co. 


32 Albany Street 


New York City 


THE WORKING OF 
SEMI-PRECIOUS STONES 

By J. H Howard 

A practical guide-book, written in untechnical language, 
for those w ho desire to cut and polish semi-precious stones 

44 pages, (8 plates, 12 figures. Price $1 00 

ROCKS AND MINERALS 
Dept. S. A. Peekskill, N. Y. 



Make Money at Home / 


. .. ... your c 

Big demand. Experience unnecessary, 
we tell you how. Famous White Queen j 

_spawn. Illustrated book Free, Write today^ 

American Mushroom industries Ltd.. Dept 794, Toronto, Ont.-s 

MAKE ARTIFICIAL MARBLE 

Colorful glossy tiles, no polishing, rather uncanny. 
Novelties, tabletops, bookends, floors, whetstones. 
Hard, inexpensive, fireproof, enamels wood. Secret 
cement methods. Amazing samples Sc. 

JOHN K. PAYN 

945 Grande Vista Drive Los Angeles, Calif. 


The Truth About) 
Men Past 40!l 


T HOUSANDS of men past 40 have 
lost their health and strength—and 
don't know the cause. They suffer fre¬ 
quent night rising, chrome constipa¬ 
tion, backache, foot and leg pains, 
sciatica, nervousness, mental depres¬ 
sion, etc. Many think it is approach¬ 
ing old age Others wrongly attribute 
their trouble to bladder and kidney. 
This is sometimes a dangerous mis¬ 
take. Science has discovered the real 
trouble is often prostate gland failure 
—a grave affliction. But an amazing 
new drugless home gland treatment 
has been perfected that thousands of 
users say has brought swift relief, 
and guickly restored normal activity 
W. J. KIRK, President 
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FREEI 

So amazing in 
mutts that the 
Inventor sends 
it on Free Trial. 
Write today for 
facts and free 
book of startling 
truths about 
men past 40. 
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Authors, 

Writers, Speakers 

Technical and Scientific Subjects 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and diction; 
suggestions for rewriting giv¬ 
en; possible markets quoted— 
$1.00 per thousand words. 

Every manuscript "serviced” 
by two active editors of long 
experience. 

Speeches and manuscripts 
prepared or rewritten at special 
rates. House-organs edited and 
proofread. 

Highest references 

Tech Editorial Service 
26 West 40th St., N. Y. C. 


Have you tried 

Wood Checking 

If you have a workshop we should like to 
send you the March issue of The Amer¬ 
ican Rifleman magazine which contains 
an excellent article on working with wood 

“Checking Rasps—and their use” is the 
feature article m the issue we w r ant you 
to see You will enjoy reading the various 
other stones too For the scope of The 
American Rifleman embraces all clas¬ 
ses of firearms and every issue suggests 
dozens of ideas for making things in yoiti 
shop 

“A Homemade Cronogiaph”, “Engrav¬ 
ing of Actions and Barrels”, “Handload¬ 
ing Ammunition”, “A Machine Rest Made 
out of Junked Model T Ford Parts”, “Re¬ 
stocking and Remodeling Rifles”—these 
are but a few* of the articles recently pub¬ 
lished of special interest to the man who 
is looking for new hobbies 

Discover The American Rifleman— 
the leading international authority on fire¬ 
arms Let us show you how to get more 
sport, more value, out of your guns The 
coupon below will bring you full par¬ 
ticulars Clip and mail it today 


NATIONAL RIFLE ASSOCIATION 
823 Barr Building Washington, 0 C. 

Gentlemen Yes, I am interested in discovering the 
possibilities of working with wood Please send me 
without obligation a copy of Thu American Rifle¬ 
man magazine containing the feature article on 
“Checking Rasps—and their use" Also send com¬ 
plete information explaining how to get the maxi¬ 
mum enjoyment out of my guns 
X enclose 9c in stamps to cover the cost of mailing 
and handling 

NAME ... . . 

ADDRESS . ... .. 

CITY .... 

STATE .... i ... ... 


sex physiology is somewhat different from j 
that of men, so that unless awakening oc¬ 
curs the sex impulse may remain obscure, | 
diffuse, sometimes not recognized as such 
at all, but it is there, and if denied normal 
expression it ultimately causes harm in one 
way or another. 

The truth is that the sex impulse is very 
rarely refused some form of expression; 
genuine sexual abstinence is excessively 
infrequent, probably non-existent—in nor¬ 
mal individuals. At the end, then, we 
come to the question which society, prob¬ 
ably m the near future, will have to face. 
"What form of sex expression is best and 
most acceptable from every point of view? 
Scientific research will tell us, negatively, 
which forms are injurious, illusory, or in¬ 
adequate , but I venture to suggest that the 
question has already been answered, posi¬ 
tively, by human experience. Sexual inter¬ 
course between persons who love each 
other is necessary for physical and mental 
health. This alone can fully satisfy at once 
the biological demands of our primate 
bodies and the psychological requirements 
of our human minds. 


OUR THIRD-RATE NAVY 
COULD NOT FIGHT JAPAN 

(Continued from page 271) 


cruisers In 1927, President Coolidge hav¬ 
ing been finally convinced of the Navy’s 
needs, signed a bill authorizing construc¬ 
tion of 15 eight-inch gun cruisers. This 
was helpful but still not enough. 

In the spring of 1930, the London Con¬ 
ference was called to consider limitation 
of categories not previously limited. Japan 
had built so purposefully—and we had built 
so little—that she was able at that Con¬ 
ference to demand, and get, a higher ratio 
in cruisers and destroyers, and parity with 
Great Britain and the United States in 
submarines. 

In forcing its demands at the London 
Conference, the Japanese War Party once 
again showed its colors. That Party has set 
its eyes on one goal—the absolute domina¬ 
tion of the western Pacific—and apparently 
nothing short of a war with the great 
powers can pi event this result. Our show 
of force in the Pacific last year may have 
caused hesitation at Shanghai, but the 
time is rapidly approaching when the 
military masters of Japan will have more 
confidence in their power than they then 
had. When that time arrives, a war which 
will inevitably be a world war on a grand 
scale, will decimate millions upon millions 
of people. 

Our duty is therefore clear—and it is 
a duty not only to ourselves hut to world 
peace; we must prevent that war! To do 
this, it is necessary that we initiate a naval 
building program that is both far-sighted 
and large enough to quench the flame that 
is spreading through the Orient. We must 
adopt “fierce-face” tactics—the only kind 
which Japan seems to understand. If we 
do not, Japan will dictate the terms of what¬ 
ever further agreement may be made as to 
the limitation of armaments after the Lon¬ 
don agreement runs out in 1936; and most 
assuredly those terms will render Japan 
supreme! 

So far, we have supinely ignored our 


The Book of the Sky 

By M. Luckiesh, Dir. Lighting 
Research Lab., G. E. Co. 

If you have ever traveled by air¬ 
plane or would like to do so, you 
ought to know what is in this 
book; in fact you ought to any¬ 
way. It is about clouds and 
winds and weather, and what a 
world of wonder the author has 
packed into it! Clouds are 
scenery—this is the point of 
view taken by the author, whose 
interest in their beauty first 
arose when he flew among them 
during the World War. His style 
is poetic but his book is really 
a well disguised treatise on 
meteorology.—$3.20 postpaid 
—A. G. I. 

Science and Human Life 

By J. B. S. Haldane, F. R. S. 
This is one of those books which 
your reviewer intended only to 
skim, but found himself read¬ 
ing from sheer enjoyment rather 
than as a task. It contains 23 
stimulating articles or chapters 
{287 pages)— u a rather mixed 
bag of writings” the author calls 
it—on different aspects of sci¬ 
ence and modern life. Haldane 
is a leading biologist—one who 
has much to say, knows how to 
say it and always has a host of 
readers And he isn’t stereo¬ 
typed in his opinions.—$2.65 
postpaid.— A . G. I. 

The Universe of Science 

By H. Levy, Prof. Math. 

Univ. London 

Readers who have a philosophi¬ 
cal inteiest in the significance 
of scientific thought and its im¬ 
pact on modern life will like 
this restatement of the cunent 
aims of science. Among other 
things it contains a refutation 
of the views of Jeans, Edding¬ 
ton, Millikan and others con¬ 
cerning the freedom of the will. 
—222 pages.—$2.15 postpaid— 
A. G I. 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 


lOO Paths To a Living 

A book for men and women to whom the depression 
brings challenge to start again, to win along new 
lines Edwaid Mott Woolley tells HOW 100 real 
men and women found ways for— 

Getting Jobs Changing occupations 

Beating age limit Finding independence 

Starting small business on scant capital or none 
Trading ability for partnership 
$1 postpaid 105 pages Standard size and binding 
Also WRITING FOR REAL MONEY, his book on 
free lance advertising and extra money $1 postpaid 
EDWARD MOTT WOOLLEY ASSOCIATES 
PUBLISHERS 

Passaic Park New Jersey 
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Greexi Hill ¥& rm$ 

CITY LINE AND LANCASTER PIKE 

Overbrook-Philadelphia 


PENN SVLVANIA 



Better health will equip you 
to do a better job Vacation at 
Green Hill Farms. Whole¬ 
some outdoor recreation, effi¬ 
cient service and food that 
makes you eager to eat 
All Ouidoo) Spo)t\ 

Write for Booklet SA 


L Ellsworth Metcalf 

Manager 





Theatrical and business districts are 
but a few minutes walk from The 
Woodstock. Subways and surface 
cars at the comer. Delightful guest 
accommodations. Excellent popular 
priced restaurant and gnll room. 

Daily Rates 

SINGLE ROOMS from $2.50 
DOUBLE ROOMS from $3.50 
(with private baths) 



... HOTEL 

Woodstock 


43rd STREET EAST of BROADWAY, N.Y. 
A KNOTT HOTEL 


obligations. As the situation stands at pres¬ 
ent, an American war with Japan would 
be long-drawn out, extremely costly, and 
indecisive. Our lack of naval bases in the 
western Pacific and Japan’s proximity both 
to numerous bases and to our possessions 
and the possessions of others, our very long 
and exposed line of communications for 
both munitions and supplies, and our rela¬ 
tively weak Navy could lead to no other 
result. At present, our combat strength 
on the water—vessels afloat and in condi¬ 
tion for immediate service—is below that 
of both Great Britain and Japan. If war 
should be forced upon us, we would be 
faced with the necessity for a period of 
fe\erish naval construction. Should our 
present force be able to defend us for 
18 months, we would after that time 
possess sufficient naval strength to sway 
the war in our favor. Our tremendous 
power of organization and manufacture 
would then enable us to produce war ma¬ 
terial so rapidly that we need fear no 
nation. It must be emphasized, however, 
that because we are in no position right 
now to fight a first-class naval power, we 
might be vanquished before the 18 months’ 
preparation could be completed, and that, 
in any case, there would be a needless 
slaughter of men, to say nothing of the 
enormous cost in money. 

Without confusing ourselves with de¬ 
tailed statistics, it may be noted that while 
the authorized treaty strength over-all for 
the United States, Great Britain, and 
Japan is 10 to 101 to 6.4 respectively, 
Japan and Great Britain have built toward 
that treaty strength so much more than 
we have that at the end of the London 
Treaty on December 31, 1936, the ratio 
will be* Great'Britain 13.2, Japan 12, and 
the United States 10 (under-age tonnage 
of all types of combatant auxiliaries, built, 
building, and appropriated for as of Janu¬ 
ary 1, 1933). And a large percentage of 
the combat ships on our list will be very 
near obsolescence! This is indeed a poor 
showing for a nation which, in 1922, be¬ 
lieved it could disarm the world by agree¬ 
ment and by example. The example did 
not work and we jgnoie the agreements we 
ha\e made. 

We repeat: Our duty is clear. It is real¬ 
ized that, for reasons of economy, little 
can be spent upon naval building at pres¬ 
ent. A far-sighted plan, however, would 
stretch the cost over such a period of years 
that the annual cost would be insignificant 
compared with the security and commerce 
protection a planned treaty navy would 
afford, even though that treaty navy might 
never he actually completed. Furthermore, 
as we have said in previous articles, since 
80 to 90 percent of the cost of constructing 
a naval vessel goes for labor in numerous 
industries all over the country, there could 
be no more important way of putting 
thousands of our unemployed to work. Na¬ 
tional security is more important than 
highways or public buildings! 

N ATIONAL security! We who have ex¬ 
perienced the realities and horrors of 
modern war know the importance of that 
term. We do not want another war, but we 
face facts squarely. If the militarists of 
Japan—or of any other nation, for that 
matter—want to force war upon us, the 
strength of our Navy must he such as to 
discourage all actual attempts to do so! 
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genial living in cultural 
surroundings. A loca¬ 
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city’s shops, theatres, 
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with a sweeping view 
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lightfully different ho¬ 
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luxuriously and yet 
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So. CAROLINA AVEr 
14 Beachfront Jfaiel.. 
Just off the Walk,... 

The continued high standard 
of food, accommodations and 
service of this outstanding re¬ 
sort hotel is obtainable for 
your 1933 vacation at rates so 
low, that a visit for a week-end 
or a week will be even less than 
your regular living expenses 
Fresh and salt water baths ... 
Three ocean view sun decks 
,..Vita-glass solarium. Attrac¬ 
tive family and weekly rates. 

R. B. Ludy, M. X>. 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 


Member of the New York Bar 


Commissioner Asks For Reduced 
Patent Fees 

I N his annual report to the Secretary of 
Commerce, Commissioner of Patents 
Thomas E. Robertson outlined the excellent 
work that has been done by the Patent 
Office during the year 1932, and made a 
plea for a reduction in the fees now re¬ 
quired. The part of the report that per¬ 
tains to this particular subject is reprinted 
below. 

“Owing to the decrease in the number of 
new applications received and the conse¬ 
quent loss of fees, the financial receipts of 
the office for the first time in years have 
fallen below that of the preceding year, or 
from $4,565,377.08 to $4,487,508.78 ($4- 
540,706.67 including sales of Official Ga¬ 
zette). For the past 10 years the receipts 
of the office from fees have increased each 
succeeding year. I therefore urge that at 
the end of this year the fees be reduced. 
The increase in expenditures this year has 
been largely owing to increased payments 
for printing, these costs advancing from 
$1,067,825 for the previous year to $1,410,- 
280, an increase of $343,000. To this greater 
expenditure should be added the cost of the 
new steel stacks, et cetera, installed in the 
new building, which amounted to $108,000. 
Because of these greater expenses, the tem¬ 
porarily reduced income, and the reduction 
of arrearage from previous years the excess 
of expenditures over receipts has been 
$774,144.92, as compared with $266,900.88 
in 1931.” 

u Pinetex” versus “Pinex” 

I N the case of Noll v. Krembs, First As¬ 
sistant Commissioner Kinnan held that 
Walter R. Krembs (doing business as 
Pmetex Company), of Chicago, Illinois, is 
entitled to register, as a trademark for 
medicated textile for the treatment of hair 
and scalp, a mark consisting of a rectangu¬ 
lar background with the notation “Pinetex” 
thereupon and beneath the latter the repre¬ 
sentation of the head of a girl in the act 
of using applicant’s medicated textile in 
the treatment of hair and scalp, notwith¬ 
standing the prior adoption and use by 
William H. Noll (doing business as The 
Pinex Company), of Ft. Wayne, Indiana, 
of the term “Pinex” as a trademark for 
medicinal preparations for coughs, colds, 
and so on. The ground of the decision is 
that the goods of the respective parties are 
not of the same descriptive properties. 

In his decision, after noting that the op- 
poser had cited a number of decisions 
which he argued were persuasive of prob¬ 
able confusion in trade, the First Assistant 
Commissioner said: 

“There is no contention that the appli¬ 
cant has used its mark upon any goods 
other than those set forth in his applica¬ 
tion nor that the opposer has used his 
mark upon goods other than those internal 


MR. LIDDY will be pleased to 
JL answer the Inquiries of our 
readers who may desire informa¬ 
tion relative to the various sub¬ 
jects reported in his department, 
—The Editor, 


remedies set forth in his notice of opposi¬ 
tion. A medicated cloth to be applied to 
the hair and scalp seems to be so foreign 
in character, properties, and use to a cough 
remedy put up m a bottle that confusion 
in trade would be practically impossible.” 

Patentable Combinations 

A NEW combination of old elements, 
whereby a new and useful result is 
produced, or an old result is attained in a 
more facile, economical, and efficient way, 
may be protected by patent as securely as 
a new machine or composition of matter. 
Seymour v. Osborne , 11 Wall. 516, 542, 
548, 20 L. Ed. 33; Gould v. Rees 9 15 Wall. 
187, 189, 21 L. Ed. 39. 

“Staybind” Not Registrable 

I N a recent decision. First Assistant Com¬ 
missioner Kinnan held that A. E. Staley 
Manufacturing Company, of Decatur, Illi¬ 
nois, is not entitled to register, under the 
Act of 1905, as a trademark for combining 
paste, the notation, “Staybind.” The 
ground of the decision is that the notation 
is merely descriptive of the goods. 

In his decision, after stating that the 
mark is used on adhesive for combining 
plies of paper and other articles, and noting 
applicant’s argument that the mark is made 
up of the first three letters of the name 
“Staley” and that a number of other trade¬ 
marks have been registered which embodied 
those three letters, and the further argu¬ 
ment that the word “bind” cannot be con¬ 
strued as meaning “bound”, the First As¬ 
sistant Commissioner said: 

“It must be deemed the notation, when 
applied to an adhesive for holding together 
plies of paper, would merely mean to pur¬ 
chasers that the adhesive will so bind the 
plies of paper that they would stay together. 
To those purchasers who were not familiar 
with the applicant and its business the nota¬ 
tion would merely mean that the adhesive 
was of the character that would hold to¬ 
gether the paper. To such parties the nota¬ 
tion would be construed as ‘Staybound’.” 

Design Drawings 

T HE Patent Office is now willing to ac¬ 
cept in lieu of India ink drawings pho¬ 
tographs—not photostats—of designs in 
textile design applications, provided such 
photographs are printed on Bristol board 
of the standard size and that the prints so 
made are properly developed, fixed and 


thoroughly washed so that they will not 
fade. The blacks must be pure black on 
the prints and the whites pure whites. The 
middle tones should be interpreted by 
sharp dots of intense black. In the case of 
shaded color designs, the following should 
be the process for making the prints: 

A negative is made on a panchromatic 
dry plate through a suitable filter to bring 
out the various shades in the design From 
this negative a half-tone screen positive is 
made by the wet plate process, the ruling 
of the screen to be 65 lines per inch. From 
this positive a negative is made in film bv 
contact printing in a vacuum frame, from 
which negative the finished print on Bris¬ 
tol board is made .—Journal of the Patent 
Office Society. 

Tube Comparator Patented 

A NEW device that registers both aurally 
and visually the relative signal re¬ 
sponse of thermionic tubes, such as those 
used in radio receiving and transmitting 
sets, amplifiers, talking pictures and tele¬ 
phone apparatus, while they are in actual 
operation, has been patented by Dale Tay¬ 
lor, manager of station WESG, Elmira, 
New York. He calls the device a tube com¬ 
parator. Its chief value lies m the fact that 
it demonstrates the comparative suitability 
of tubes during actual operation m a cir- 


Foreign Interest In Puzzles 
Noted 

T HE jig saw puzzle which is becoming 
increasingly popular m the United 
States is taking hold in foreign countries, 
and probably will result in the develop¬ 
ment of an export business in American- 
made puzzles, according to Miss B. C. 
Merdian of the Commerce Department’s 
Specialties Division. 

Requests for information on American- 
made jig saw puzzles have been received 
from foreign firms through the Depart¬ 
ment’s representatives m Oslo, Norway; 
London, England: and Toronto, Canada. 
American manufacturers have been advised 
of these requests for information. 

Since exports of jig saw puzzles from 
the United States are not classified sep¬ 
arately, the value of the current trade is 
not known. 

New Standard for Fuel Oils 

T HE revised Commercial Standard for 
Fuel Oils, sent out under date of Dec. 
5, 1932, has been accepted by a satisfac¬ 
tory majority of oil refiners, distributors, 
and consumers, as well as many of the oil 
burner manufacturers, the Department of 
Commerce has just announced. 

The standard, which is* identified as 
CS12-33, is to be considered effective be¬ 
ginning May 1, 1933, it was stated 




Books SELECTED BY THE EDITORS 


MODERN PHYSICS 

By G. E. M. Jaimcey, Prof. Phy s., Wash . 
V niv. 

T HIS is a new textbook of modern 
(i.e., mainly atomic) physics by a 
former editor of the Physical Review 
and it presupposes full completion of a 
first course in college physics—also a 
knowledge of algebra, geometry, trigo¬ 
nometry and calculus. {It is true, this 
book also contains a special chapter on 
calculus, intended to bring those who 
lack it up to the required level, but only 
a reader with a tough will can expect to 
whip calculus when working alone.) 
The text space is about one third mathe¬ 
matical, is compact and concise, wastes 
no w T ords, and covers a great deal of 
territory in that manner. The chapter 
headings are: Alternating Currents; 
Electro-magnetic Theory of Radia¬ 
tion; Properties of Moving Charged 
Bodies; The Electron; Kinetic Theory 
of Gases; Thermionics; Photoelectric 
Effect; X rays; Bohr Theory of Spec¬ 
tra; Periodic Law T and Atomic Struc¬ 
ture ; Critical Potentials; Radio and 
Television ; Radioactivity and Isotopes; 
Geophysics; Astrophysics; Relativity; 
Specific Heats; Electrical Resistance; 
High Frequency Sound Weaves; Recent 
Ideas in Physics (de Broglie waves, 
Heisenberg principle, freedom of will, 
causation). The chapters italicised rep¬ 
resent new features in a standard text¬ 
book and are typical of the whole book 
—that is, it is as “modern” as its title 
suggests— $4.20 postpaid.— A. G. I. 

THE PRINCIPLES OF OPTICS 

By Arthur C. Hardy , Assoc. Prof. Op¬ 
tics ?, MJ.T. and Fred H. Perrin , Dept. 
Physics , MJ.T. 

ff !RE is a book! Amateur telescope 
makers who aspire to know the 
general background in all-around optics 
(and which of them does not?) will 
find it all, or very largely, right here 
in the 618 text pages of good solid meat 
of this remarkable treatise. In it there 
are 29 chapters, which we may divide 
into two groups. The first group of six 
chapters deals with optical theory and 
these will provide good hard plugging 
through 120 solid pages of basic stuff, 
but the worker who really whips them 
will then really ‘"know something” about 
optics. These chapters center around 
image formation, dealing specifically 
with: general concepts; refraction at a 
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on); thm lens theory; theory of lens 
systems; aperture theory; lens aber¬ 
ration theory. Having thus acquired an 
advanced amateur’s knowledge of the 
principles of theoretical optics, the 
reader will next discover that the re¬ 
maining 23 chapters (498 pages) of 
this book deal with applied optics or 
optical engineering, respectively as fol¬ 
lows: resolving power; radiation; light 
sources; the eye; photography; light- 
sensitive cells; photometry; color; op¬ 
tical glass; manufacture of optical 
parts; testing of optical parts; miscel¬ 
laneous optical materials; design of 
optical instruments; ophthalmic in¬ 
struments; photographic objectives; 
magnifiers and oculars; telescopes; 
microscopes; stereoscopy; proj ection 
systems; spectroscopic apparatus; in¬ 
terferometers; applications of polarized 
light. This textbook is used by the 
authors in teaching optical engineering 
at the Massachusetts Institute of Tech¬ 
nology and it contains a whole world of 
fact. It is not very mathematical—per¬ 
haps 25 percent so—and the mathe¬ 
matics used are only algebra, with a 
little “trig” and a very little calculus. 
The reader who absorbs the contents of 
this 618-page book (6" x 9" x MA") 
will have a pretty sound all-around 
knowledge of optics, both theoretical 
and practical.—$6.20 postpaid.— A.G I. 

THE EXPANDING UNIVERSE 

By Sir Arthur Eddington , Prof. Astron 
Cambridge Univ. 

N OW comes another brilliant popular 
book by the noted author of “The 
Nature of the Physical World,” himself 
one of the world’s greatest scientists, 
covering all the most recent theories of 
the universe. The world’s most famous 
mathematical cosmologists, Einstein, de 
Sitter, Eddington, Jeans, Lemaitre and 
others, are at present focusing their 
attention on the leading problem of 
science, that of the expanding universe 
(which is really the problem of the 
nature of the universe). At present this 
great work is only in the “roughing-out” 
stage; the workers make guesses (per¬ 
haps, however, they are better equipped 
“guessers” than most of us), test these 
guesses mathematically, and in the 
meantime hope for more evidence from 
the astronomers. Most persons of sci¬ 
entific turn of mind are keenly inter¬ 
ested in keeping track of the current 
discussions of these great minds, and 
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were, on the argument What Eddington 
offers us is a chatty, intimate picture 
of developing cosmological theory. We 
actually see and follow the great 
thinkers feeling about in the dim light 
of present ignorance, hitting on this or 
that, rejecting it, searching farther, 
testing, debating, wondering. Though 
this new book is not large (180 pages) 
it contains a great deal of substance, 
not at all too heavy for the average 
intelligent lay reader, and it will be 
sure of a wide and well deserved dis¬ 
tribution.—$2.15 postpaid.— A G I. 

TIME. SPACE AND ATOMS 

By Richard T. Cox , Dept. Pkys ., N. Y 
Univ. 

T HIS is another of the small “Cen¬ 
tury of Progress” books—small, but 
what a lot of meat is packed into the 
154 pocket sized pages of this one! 
Plenty of books have covered about the 
same scope m modern physics but this 
book is rather an original. The author 
has an original way of seeing things, 
of stating them, and of making his 
readers see them—the same old con¬ 
cepts cast in a different light, as if you 
had gone around on another side of 
them and seen them from a fresh angle. 
There is a lot of not altogether dead 
easy physics and solid stuffing in this 
handful—you won’t romp through it at 
one session unless you are already a 
physicist. If you are, you will enjoy it 
anyway, for its unusual point of view. 
—$1.15 postpaid.— A. G. /. 

THE STORY OF A BILLION YEARS 

By W. 0. Hotchkiss , Mich. Col. Min. & 
T ech. 

HIS is another of the small books 
(137 pages) issued in connection 
with the Century of Progress Fair 
(Chicago). It gives a very popular 
sketch of geology—just about the 
amount of general geology a person 
would want to know if he did not care 
to be on better than intelligent speaking 
terms with this branch of science.— 
$1.15 postpaid.— A. G. 1. 
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The Oxford 
Companion to 
English Literature 

Compiled and Edited by 
Sir Paul Harvey 

A worthy successor to the Cen¬ 
tury Dictionary of Names , Brew¬ 
er s Dictionary of Phrase and 
Fable , and similar useful books 
which are indispensable to the 
editor’s desk. Beginning with 
Gilbert A. A. Becket, and ending 
with Ulrich Zwingli, it might at 
first be assumed that it is a 
tk Who’s Who.” In truth it does 
concern itself with some 50 
generations of authors but its 
strength lies more particularly in 
the analysis of books which we 
are constantly reading of, but 
neglect to read ourselves for lack 
of leisure For example, there are 
probably many persons who have 
made abortive attempts to read 
Thackeray’s Virginians but here 
in 54 lines we have the whole 
story beautifully rendered. The 
casual allusions are admirably 
selected and often shake our pre¬ 
conceived ideas.—14.75 postpaid. 
— A. A . H. 

Numerology 

By E. T. Bell , Prof. Math ., 

Cal. Inst. Tech. 

Numerology, like astrology, is 
an ancient superstition rampant 
today among millions who are 
living, intellectually, in the Dark 
Ages but don’t know it. A pro¬ 
fessor of mathematics found it 
interesting, just as a form of in¬ 
sanity is an interesting phenome¬ 
non to observe, and looked into 
it. This 187-page book is the re¬ 
sult. He shows what there is to 
it—or, rather, what there isn’t, 
and why. His weapons are analy¬ 
sis, sly whimsy, and subtle humor 
—though, unfortunately, his man¬ 
ner of presentation is not easy to 
follow, unless his reader is also 
his mind reader, for his style of 
writing is a bit cryptic. However, 
as most mathematically-minded 
readers like their reading cryp¬ 
tic, they will perhaps relish this 
book all the more on this ac¬ 
count. But it will prove too deep 
for most numerologists’ mental¬ 
ities. Still, no sane person will 
ever try to alter their fixed state 
of mind, anyway, hence this will 
matter little, after all.—$2.15 
postpaid.— A , G. I. 
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Telephone lines . . . putting 
her in instant two-way commu¬ 
nication with a larger world— 
broadening her interests and ex¬ 
tending her influence—render¬ 
ing more simple the important 
business of managing a house¬ 
hold. No item of home equip¬ 
ment contributes more to the 
security, the happiness and the 
efficiency of millions of women 
than the telephone. 

The telephone has helped to 
make the nation a neighborhood 


and keep you close to people and 
places. Quickly, and at small 
cost, you can talk with almost 
any one, anywhere ... in the 
next block, the next county, a 
distant state, or on a ship at sea. 

There are times when being 
“in touch” is vital, urgent . . . 
a sound in the night, a whiff of 
smoke, a sudden illness. There 
are times when the mere con¬ 
venience of the telephone gives 
it an important place among 
life’s necessities ... to shop 


from your home, to chat with 
a friend, to handle, quickly and 
efficiently, the varied duties of 
a busy household. And there 
are times—many times daily— 
when the telephone is the indis¬ 
pensable right arm of business. 

To make this possible, the 
Bell System provides millions 
of miles of wire and the ser¬ 
vices of an army of trained em¬ 
ployees. They stand ready to 
answer your call; they offer 
you the service of a friend. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
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ACROSS THE EDITOR’S DESK 


M ANY readers have inquired about the results 
of the telepathy test published in our March 
number* In their eagerness to learn more 
about the subject, they forget that Scientific Amer¬ 
ican readers are scattered throughout the world, 
that mails are often slow, that in many cases the 
test cannot be made immediately upon reading of 
It, and that it takes time and patience to analyze 
the results when they reach this office. Even at the 
time of writing these comments, test charts are still 
arriving in every mail. It is obvious that the best 
anal) sis can be made only when the greatest num¬ 
ber of charts are available; therefore, we have been 
delaying the actual collation in order to allow time 
for all charts to be returned. We hope to be able 
to present at least an initial resume of the results in 
our next issue—though this is only an expressed 
hope and is not a promise. If, in the judgment of 
the committee it is deemed wise to conduct further 
research, it may be necessary to withhold the an¬ 
nouncement of results until the August number. 

m 

“The study of cosmic rays has been described as 
“unique in modern physics for the minuteness of the 
phenomena, the delicacy of the observations, the 
adventurous excursion of the observers, the subtlety 
of the analyses, and the grandeur of the inferences.’ 
These rays are bringing us, we believe, some impor¬ 
tant message. Perhaps they are telling us how our 
world has evolved, or perhaps news of the inner¬ 
most structure of the atomic nucleus. We are now 
engaged in trying to decode this message.” Thus 
writes Prof. Arthur H. Compton in an article sched¬ 
uled for publication next month. He goes on to pre¬ 
sent the clearest exposition on the subject of cosmic 
rays that it has ever been our pleasure to read. 
Compactly and concisely he presents the various 
hypotheses of the origin of the rays, and tells of 
the research that is in progress. This is the one 
pure science article which you cannot afford to miss. 

m 

Huge areas of marshland in the United States 
© 

and Canada have been drained to provide room for 
agricultural expansion. In all, some 77,000,000 acres 
have thus been '‘reclaimed,” but much of this land 
is of no value for agriculture. With the draining 
has come a change in the natural balance of wild 


life which is so essential to the continuation of 
many species of migratory birds. Hunters are not 
the only ones interested in the resulting problem, 
for It concerns everyone wbo is interested in our 
rich heritage of a bountiful nature that so many 
have squandered in the name of progress. What is 
to be done ? The essential facts and the answer are 
contained in an article prepared by Paul G. Reding- 
ton, Chief of the United States Biological Survey, 
to be published in the near future. 

Buy a ticket good for innumerable journeys into 
new and strange lands 1 Such is the tenor of the 
first of a series of articles on microscopy as a hobby, 
which will appear next month. ‘"Microscopy is . . . 
a scientific art ... It is not jnst the study of germs, 
for the amateur microscopist has the whole broad 
field of science in which to wander. . . . The basis 
of most of our natural sciences is the knowledge 
that the microscope gives.” Sound interesting? More 
next month and for several issues thereafter, by 
acknowledged experts in their field. 

• 

How can chemical engineering possibly be linked 
with insurance? The two subjects appear, at first 
glance, to he as widely separated as any two things 
can be, but there is a definite linkage, and one that 
has a definite bearing on almost every line of in¬ 
dustry in existence. Two chemical engineers have 
collaborated in preparing an article on the sub¬ 
ject, which will open your eyes to practical appli¬ 
cations of chemistry to insurance problems. 

# 

Milk is a food that is in wide general use, and 
one about which new facts are being learned almost 
daily. Did you know that milk is a source of at least 
25 different minerals? That it contains strontium, 
vanadium, rubidium, and titanium? That the aver¬ 
age milk supply usually possesses nearly one third 
of all the known chemical elements? These facts, 
together with many others, and their important re¬ 
lationship to personal health and physical well¬ 
being are forcefully brought to attention by James 
A. Tobey, Dr. P. H., in an article to be published 
next month. 



Editor and Publisher 







MEASURING THE EFFECTS OF 
LOADS ON THE “MACON” 







T HE operator at the eyepiece of the prism tele¬ 
scope of the “teledeflectoscope” described in the 
item entitled “Finishing the ‘Macon,’ ” which ap¬ 
pears in the Digest department of this issue. The 
prism arrangement allows the observer to work in 
a comfortable position, even though he is focusing 
on an object overhead. Mounted on various parts of 
the ship while under construction were arrange¬ 
ments of mirrors, scales, and the like, which could 
be observed from this station as parts of the ship 
were subjected to varying loads; deflections thus 
caused could be measured rapidly and accurately. 
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Birth Control and Bigotry 

By C. C. LITTLE, Sc. D. 

Head of the Roscoe B. Jackson Memorial Laboratory for Cancer Research 
Director, American Birth Control League 
Past-president of the University of Maine, University of Michigan, Interna¬ 
tional Neo Malthusian League, American Eugenics Society 

W HETHER they realize it or not tween resources and their consumption adjustments based on unintelligent and 

Americans are becoming sci- is at a more precarious stage. From the uncontrolled reproduction or on un- 

entifically minded. A daily news- point of view of labor, overproduction natural sex relationships have shaken 

paper of 30 years ago would probably of workers in the United States has the structure of the home. Unwanted 

have been full of the ‘‘screaming eagle” been recognized for some years as be- and uncared for children spreading 

type of narrow patriotism but would ing a menace to our standards of living misery and disease have produced a 

have contained few such headlines as and social stability. Immigration of flood of criminals and have disturbed 

“New Circulation System Is Found,” adults from other countries was the the progressive development of a sane 

*‘1932 Harvard Class to be Six-footers first and most obvious point at which a social structure. Defectives, insane, 

if Present Trend in Size Continues,” blow was struck following the recent feeble-minded, habitual criminals, pau- 

“Meteors Herald Advent of Leonid economic pinch. Immigration of chil- pers, and others, have threatened the 

Shower,” and the “Need of Social, dren from the unrealized stage to the development of public educational pro- 

Legal Agencies for Curing of Criminal condition of being economic liabilities, grams by the extent to which they 

Tendencies,” which recently adorned is the second level at which the eco- constitute a financial burden on the tax¬ 
leading pages in a large city daily nomic conditions have forced a revision payer and state. 

picked at random. of our profligate, unthinking, and un- In all of these situations the ortho- 

The fact that economics and soci- controlled attitude. dox church, especially the over-ortho- 

ology are true sciences has only re- dox sub-divisions, has acted in a highly 

cently been generally recognized. Peo- AT intervals during the discussion of emotional and obstructional way. It has 

pie are rapidly accepting this point of this topic the doctrines of Malthus insisted that human reproduction and 

view, however; thus today “supply and have been dragged in by the heels and the functions of birth, marriage, and 

demand,” “production costs,” “intelli- have been set up either as a god to be death were moral problems. As such 

gence quotients,” “overproduction,” worshipped, or as a man of straw to the over-orthodox Christian denomina- 

and such terms, form part of the mental be demolished by spectacular attacks tions hold them to be immune from 

equipment of most, if not all, of our accompanied by much growling and scientific analysis and from conscious 

thinking citizens. clouds of chaff. The present situation, control by the intellect. It, for example, 

Out of this change in popular thought however, is so very different in its prac- considers it murder to waste a human 

have come certain directive tendencies tical factors from any purely theoretic sex cell except by complete abstinence 

which are increasingly influencing the approach to the question of population from sexual intercourse or by Interven- 

thought and actions of our people. increase, that little good has been ac- tion of accidental or natural sterility. 

Overproduction is today recognized complished by attempting to jam all The more progressive and intelligent 
as a major economic problem—an un- our problems Into a purely Malthusian branches of the Christian church take 

settling influence of the first magnitude. mold. a very different view. They recognize 

It applies with equal force to any com- An overabundance of domestic trage- that under certain circumstances man’s 

modity essential to our modern civiliza- dies, an enormous increase in the needs sexual activities may have spiritual and 

tion. of charities, and a great growth in ex- ethical value for their own sake and in 

People themselves are no exception penses for the care of defectives, have their own right. They realize that re- 

to the general rule. Their rate of pro- gradually impressed upon American peatedly by intelligent Interference 

duction is a relative matter. A popula- citizens the need for care and intelli- with nature, man has refined himself 

tion growing at a very rapid rate may gence in the sphere of human repro- and not debased or prostituted his 

he an excellent thing for a young cottn- duction as well as in the realm of morals. They admit, for example, that 

try with a huge reserve of natural re- economic commodities. unless Nature was interfered with and 

sources, and a very poor thing for a Just as too much cheap labor rocked a prepared artificial food formula used, 

stable country in which the balance be- our economic structure, domestic mal- millions of infants would die annually- 
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Copuight Ewing Galloway 


Nature has produced hundreds of 
thousands of women in whom normal 
lactation is impossible, or unwise, for 
health reasons. To nurse one’s baby 
may be natural but in many cases it is 
inadvisable for valid reasons. Giving 
birth to children is a function open to 
the same qualifications and restrictions. 

Parents habitually consult with the 
medical profession to determine the 
best form of nutrition for the new-born 
child. If the use of maternal milk seems 
unwise it is artificially pumped off and 
by entirely unnatural means the flow is 
dried up as quickly and as successfully 
as possible. It would be rightfully con¬ 
sidered barbarous to neglect these pre¬ 
cautionary interferences with Nature. 

It is just as barbarous to leave to 
blind chance or to the damaging un¬ 
fulfilled stimulation of continence, the 
exercise and consequences of human 
sexual activity. Medical men, psychia¬ 
trists, and intelligent people everywhere 
are recognizing this fact in numbers 
that are increasing with enormous 
rapidity. 

If the approved methods of prevent¬ 
ing conception were very complex, or if 
danger to health were involved, the 
case might be very different. Such, 
however, is far from the true situation. 
There have been methods, now anti¬ 
quated, which may have been unsatis¬ 
factory or deserving of criticism on the 
grounds of health. These have, however, 
been replaced by others which are both 
simple and sanitary. There is still an 
organized and enthusiastic effort by 
those opposed on religious grounds to 
create the impression that all methods 
are dangerous. The method of gaining 
one’s objective by fostering a com¬ 
pelling fear on the part of the ignorant, 
or by distorting truth, is one which has 
worked successfully in fields of the¬ 
ology. It is not being found so useful 
in matters where an actual test can be 
made of prediction in relation to per¬ 
formance. 

This fact is proved by the high pro¬ 
portion of adherents to orthodox de¬ 
nominations who patronize contracep¬ 
tive clinics in our various cities. The 
more progressive and liberal represent¬ 
atives of these faiths, observing the be¬ 
havior and experiences of others in the 


modern civilization of which all are a 
part, habitually use their own judgment 
in matters of personal sex hygiene, real¬ 
izing that it is an individual matter and 
not the common property of any official 
representative of a religious, social, or 
racial group. 

The remarkable growth of clinics in 
all the larger cities is a very clear indi¬ 
cation that control of human reproduc¬ 
tion by means of contraception has 
reached a degree of public approbation 
from which it will not recede in spite 
of all efforts to the contrary. 

One of the most frequently employed 
of these efforts is the announcement by 
adults—themselves out of touch with 
youth—that promiscuity and an uncon¬ 
trolled orgy of sex would follow the 
general dissemination of contraceptive 
information. This assertion may be fair¬ 
ly met with the counter-claim that, 
without the fear of unwanted preg¬ 
nancy, there would be a distinct in¬ 
crease in early marriage, as well as 
many fewer divorces on the grounds of 
sexual incompatibility and the whole 
grist of desertions and recourses to 
prostitution which follow in its train. 

A NOTHER very unfair but—in the 
l case of the ignorant—effective 
measure is deliberately to foster con¬ 
fusion between contraception and abor¬ 
tion. Criminal abortion can more cor¬ 
rectly be considered the direct result 
of the absence of contraception than 
identical with it. Since abortion always 
involves the removal of a fertilized egg 
which has already begun to form a 
human embryo, and contraception 
means prevention of fertilization, it ob¬ 
viously follows that the two things 
must, in the very nature of things, be 
opposed to one another It would be 
very much more accurate and fair to 
state that those who attempt to prevent 
the spread of contraceptive informa¬ 
tion were encouraging the continuation 
of a social system which makes abor¬ 
tion not only possible but of very com¬ 
mon occurrence. 

The question of separating the sex 
act from the reproduction of children is 
still seriously and solemnly argued in 
encyclicals and other similar docu¬ 
ments. The question, however, is purely 


academic since humanity itself has al¬ 
ready long ago decided that issue. The 
main point now remaining to be deter¬ 
mined is whether the sexual act shall 
remain, as it was a century ago, an un¬ 
fortunate hybrid between animalism 
and idealism, to be treated either as a 
secret or as a matter of obscenity. 

In making the decision it is perhaps 
allowable to use analogy. Man has been 
given by Nature certain senses and per¬ 
ceptions. Among these the eye and the 
ear are the most remarkable. The 
human eye has distinct limitations. It 
was meant to see a certain distance and 
in certain detail. It was an animal func¬ 
tion naturally developed by evolution 
By the telescope and microscope, man 
has added to his eyesight a degree of 
perception, both in extent and in de¬ 
tail, that Nature never intended. The 
ways in which this development has en¬ 
riched human life and civilization need 
not be mentioned. They are obvious and 
universal in their application. 

The ear was made to hear sounds 
within a certain range and from a cer¬ 
tain distance. By radio that power has 
become unbelievably increased and 
sound has been completely divorced 
from its source and material origin in 
the old sense. Everyone, no matter what 
his feelings may be concerning contra¬ 
ception, deigns to use this improvement 
over Nature. 

The sexual function was designed by 
Nature to breed children. Its original 
natural scope was circumscribed and 
restricted. Civilization has removed 
human love from the literal animal 
procreative act to which human sexual 
activity once belonged. In savage tribes 
the forerunners of our own mores can 
be observed. As love has become grad¬ 
ually divorced from instinct and has in¬ 
creasingly assumed an intellectual and 
spiritual significance, the scope of 
physical contact between man and wife 
has progressively been broadened and 
idealized. 

To attempt to drive mankind hack to 
a stage where such contacts are allowed 
to develop to a certain point and then 
to cut them with the righteous sword 
of an outraged and hysterical celibate 
cult is now an absurdity. 

The fact that the same group em- 
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ployed in the past the same technique 
to stifle other developments of man’s in¬ 
tellect and freedom is probably indica¬ 
tive of the fact that it is incapable of 
change. 

In a civilization in which social evo¬ 
lution is proceeding at a rapid rate an 
island of unchangeable social doctrines 
and restrictions is an interesting phe¬ 
nomenon. 

As time goes on, the signs of disin¬ 
tegration of that religion will increase. 
Communities and states supported by 
taxation of an enlightened citizenry will 
refuse to hold themselves financially 
responsible for the increasing item of 
care of dependents and defectives pro¬ 
duced blindly and heedlessly by any 
group which dogmatically says "‘Breed 
—breed.” Concomitant with this will 
come a division of the burden, so that 
those who insist upon a disproportion¬ 
ate share in producing the crisis will be 
held responsible for meeting it from 
their own resources. When this happens 
democracy will be more nearly realized. 
It is only a pseudo-democracy that fails 
to use the best available scientific 
methods in analyzing and solving its 
existing problems. There are distinct 
signs that our civilization is passing 
through the crisis of rebirth. Such 
speed of change and progress is im¬ 
minent that, not many years hence, the 
issue wfill be raised and settled. 

There is no unfair discrimination in 
the situation as it is above outlined. No 
one would deny to any group the right 
to create as many problems or difficul¬ 
ties for itself as it desires. It will be 
agreed, however, that any group in¬ 
sistent on creating difficulties which are 
largely avoidable by the use of scien¬ 
tific knowledge should not continue to 
delegate or to transfer these difficulties 
to others for solution. 

States have recognized compulsory 
vaccination as a reasonable control 
measure against small-pox. They do not, 
however, insist that anyone wishing to 
live in other regions where no such 
public health measure exists, shall not 
do so. There will probably, for some 
centuries to come, be backward areas 
on the earth where doomed social atti¬ 
tudes persist. Witch-doctors and their 
associates will still -continue to exist. A 


decision, however, will eventually have 
to be made. This will involve a choice 
whether America shall progress as a 
free country where proper and com¬ 
plete restriction is placed on those who 
create problems by reproducing blindly 
a surfeit conglomeration of unthinking 
and over-emotional problem dodgers. 
The alternative is its deterioration to one 
of the backward regions of the earth. 

The whole question involves far more 
than that of accepting or condemning 
contraception. This topic happens to 
be simply an indicator of the relation¬ 
ship between science and religion. It 
is rather a terrain on which a battle 
is being fought than it is the reason for 
the battle, or for the campaign of which 
it is a part. 

I N this connection it is of prime im¬ 
portance to record two outstanding 
pieces of evidence of the inadequacy 
of certain types of religion as they are 
at present organized. The first of these 
involves data of the type presented by 
J. B. S. Haldane in his preface to the 
translation of Lange’s “Crime and Des¬ 
tiny.” Haldane cites figures that show 
for Great Britain that the number of 
criminals belonging to one particular 
faith is disproportionately high when 
compared with the incidence of people 
of that faith in the population as a 
whole. 

The writer has found that no such 
data are available for the United States 
as a whole. These data should be col¬ 
lected and should involve the religion 
of the parents or guardians responsible 
for the early training of the criminal. 

The other type of evidence consists 
of the proof of adequacy and success 
on the part of those who hold extremely 
unorthodox or liberal views as regards 
organized religion. There may be differ¬ 
ences of opinion as to what constitutes 
a fair test of superiority. No one test 
will completely satisfy all the require¬ 
ments that can be asked of it. The in¬ 
clusion of an individual in such a pub¬ 
lication as “Who’s Who” is, however, 
an indication of a certain amount of 
fitness and distinction. The population 
listed there undoubtedly contains many 
mediocre individuals, but also includes 
most of those who have attained emi¬ 


nence in various fields of human en¬ 
deavor in our country at any given 
period. 

In a preliminary study made some 
years ago the writer found that those 
who described themselves as belonging 
to the more orthodox and bigotted sub¬ 
divisions of the organized Christian de¬ 
nominations were present in a far 
smaller proportion than that repre¬ 
sented by the same denomination in 
the population as a whole. On the other 
hand, the more liberal denominations 
or those with no expressed religious 
preference were disproportionately 
prevalent in “Who’s Who.” 

Not only was this true, but among 
the conservative professions such as 
law or education there was relatively 
a higher proportion of the orthodox 
denominations than in the more liberal 
professions such as science or letters. 

The combined evidence from these 
two sides of the question overwhelm¬ 
ingly proves that a narrow or bigotted 
conception of religion is a handicap in 
our civilization as it stands today. There 
is no sign that this tendency will 
change. The revolts which have oc¬ 
curred in Russia, Spain, and Mexico 
against ecclesiastical dogma are far 
more than straws showing the direction 
of the wind. They are themselves reflec¬ 
tions of a force likely to become of 
hurricane violence. Hurricanes are 
never helpful. They are uncontrolled 
and destructive. It is far more intelli¬ 
gent and scientific to foresee their oc¬ 
currence and to divert them into useful 
channels. Whether this is possible for 
America is a matter for conjecture. 
One person’s guess is as good as an¬ 
other’s. 

It is, however, clear that the way in 
which we can do most to avert disaster 
is to encourage orderly liberalism, and 
to oppose and eliminate, wherever pos¬ 
sible, the dogmatic and antiquated 
phases of a narrow type of Christianity. 
It will be well to remember how far 
this type of Christianity has departed 
from the simple radicalism and in¬ 
dividualism of the great Teacher whose 
name is today taken in vain by the mil¬ 
lions who dodge the responsibilities to 
which all of us are properly and im¬ 
mutably heirs. 
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Archaic Greek Statue 

G REAT interest attaches to a six and 
one half foot marble Apollo-type 
now in the Metropolitan Museum of 
Art; first, on account of its great value 
—300,000 dollars (depression figure) 
or 900.000 dollars, normal value—and 
second, because the Greek authorities 
claim it was “smuggled” out of Greece 
in violation of the laws relating to an¬ 
tiques. The illustration at the right 
shows the head of the celebrated statue 
which dates from 600 b.c. It represents 
a slim, long-haired youth standing in 
a frontal pose. It is evidently of Attic 
origin of the period when Solon was 
introducing his reforms in Athens. Un¬ 
like most archaic Greek statues it was 
practically complete. How such a hefty 
statue could ever be smuggled is 
a tax on the imagination. The 
museum authorities secured the 
statue from a reliable dealer in 
antiquities. 


From the 
Archeologist 
Note Book 


The Lansdowne Amazon 

T HROUGH the generosity of John D. 

Rockefeller Jr., the Metropolitan 
has secured the world-famous Lans¬ 
downe Amazon shown below. It formed 
a part of the Lansdowne collection 
which was dispersed in 1931, and is 
one of the outstanding sculptural crea¬ 
tions of ancient times. Though the 
statue is a Roman copy, it is an ex¬ 
ceptionally fine one, and it reproduces 
a Greek work of the developed period 
(about 440-430 b.c.) which on good 
evidence has been identified as by 
Polykleitos, the great Argive sculptor 
and contemporary of Pheidias. This 
statue is probably a copy of the statue 
which was adjudged the best in a com¬ 
petition in which even Pheidias took 
part, as related by Pliny. The 
poise is quiet and the design is 

S harmonious. The wounded Ama¬ 
zon is leaning on a pillar but the 
wound near the right breast is not 


Photography at Megiddo 


T HE work of the Oriental Institute 
at Megiddo, Palestine, is greatly 
facilitated by the use of an extensible 
ladder of the type used for cleaning 
street lamps. It can be extended to 32 
feet and is used for observation pur¬ 
poses and for photographing small 
areas as shown above. For the photo¬ 
graphing of larger areas a captive bal¬ 
loon is employed as shown in our issue 
1 for October, 1932, page 199, the camera 
operated electrically. 


the central motive. The artist was clear¬ 
ly more interested in the composition 
than the subject itself. The first owner 
was Lord Shelburne, afterwards Mar¬ 
quis of Lansdowne, who pursued a 
policy of conciliation towards the Amer¬ 
ican colonies while Secretary of State 
from 1766 to 1768. It is artistic justice 
that 160 years later the statue should 
be displayed in the country which, at 
the time of its discovery in Tor Colom- 
baro on the Appian Way and primary 
ownership in England, was in the pro¬ 
cess of formation. 


A Terra-Cotta Statuette 

T HE Metropolitan Museum of Art 
has recently secured the beautiful 
Greek terra-cotta statuette shown below. 
Only 11% inches high and made in a 
two-piece mold, it is a copy of the work 
of Polykleitos, whose famous bronze 
of the same subject has been lost. It 
dates from the first half of the 1st Cen¬ 
tury b.c. The figure was probably 
gilded. This terra-cotta is a free-hand 
reproduction, in which the copyist em¬ 
bodied his own taste and conceptions. 




OUR POINT OF VIEW 


The w Akron” Disaster 

T HE disaster to the airship Akron , 
with its irreparable loss of brave 
and highly trained men, has shocked 
the entire country, and a vigorous but 
ill-advised clamor has arisen in the 
press and Congress for the discon¬ 
tinuance of all rigid airship effort by 
the United States 

Certainly the record of large airships 
in the years since the war is a disastrous 
one. Our readers will recall the destruc¬ 
tion of the R-38, an airship built for 
the United States Navy by the British, 
which broke in two over the River 
Humber on August 24, 1921. In 1922, 
the Roma, built by Italy for the United 
States, perished by an explosion. In 
1922 also, the Army’s largest non-rigid 
airship the C-2 was destroyed over San 
Antonio. In 1923, the French airship 
Dixmude was destroyed over the Med¬ 
iterranean with a loss of the crew of 
50 men. The U. S. S. Shenandoah per¬ 
ished over Caldwell, Ohio, on Septem¬ 
ber 3, 1925, in a series of violent vertical 
gusts with only 14 men of the crew 
saved by skilful free-ballooning with a 
part of the airship. The R-101 , destroyed 
on October 5, 1930, near Beauvais, 
France, led to the dismantling of the 
R-100 by the British and the discon¬ 
tinuance of all rigid airship effort by 
the British Air Ministry. The Akron 
disaster might seem to be the last blow 
so far as the efforts of the United States 
are concerned. 

It is to be hoped, however, that not 
too hasty a decision will be made by 
Congress. The Macon , about to be 
completed, should certainly be put into 
service. At the inquiry, planned at this 
writing, where Admiral Moffett will be 
badly missing as a doughty champion 
of rigid airships, it is to be hoped that 
someone will be found to recall a fun¬ 
damental argument in favor of the air¬ 
ship as a naval weapon. Where long 
range war operations are conducted by 
a fleet, whether in the Atlantic or the 
Pacific Oceans, the airship, with its 
great speed as compared to surface 
vessels, with its enormous range and its 
ability to carry a number of fast scout¬ 
ing airplanes aloft, remains the most 
admirable source of information to the 
Fleet. Nothing can replace an airship 
for long range scouting and the Battle 
of Jutland would have had a far differ¬ 
ent termination had the British pos¬ 
sessed a rigid airship of similar caliber 
to the one employed by the German 
Navy, 


Barking Up The Wrong Tree 


I N the preface of his newest popular 
book, “The Expanding Universe,” 
the great cosmologist Sir Arthur Ed¬ 
dington has taken the trouble to fore¬ 
stall a variety of protest which he, like 
all who are connected with the publica¬ 
tion of the news and views of science, 
including editors, evidently is receiv¬ 
ing nowadays at an increasing rate. In 
the most vehement terms hundreds in¬ 
form us constantly that the so-called 
“greatest” scientists of our times—Ein¬ 
stein, de Sitter, Eddington, Jeans, 
Lemaitre and others—are undependa¬ 
ble. These prominent thinkers, it ap¬ 
pears, “do not stick to anything” but 
“keep changing their minds in a most 
disconcerting manner.” Each new out¬ 
standing theory of the universe is made 
public by them, only to be recalled and 
altered or thrown out entirely. Yet each 
new theory is given out with the same 
air of dogmatic finality as the last. A 
year or two later it, too, has been 
junked and we are asked to embrace 
its successor, which doubtless contra¬ 
dicts it and which probably will be 
contradicted by the next. But at each 
stage of this course the public is sup¬ 
posed to rest assured that the question 
has really been settled. 

Such, in real fact, must actually be 
the appearances which the average be¬ 
holder sees from the sidelines. As a 
result, there is cynicism in these side¬ 
lines; and as another result, many are 
begging for a return to the “safe and 
sane, common sense science of a gen¬ 
eration ago, when you could depend 
upon facts ‘staying put’ for more than 
a week at a time.” They are misunder¬ 
standing the aims of science and this is 
the fault of the scientist himself. 

All of this, as we said, must be the 
outward appearance. Yet our great cos- 
mologists—our Einsteins who make 
these theories—are not dogmatic. They 
do not claim finality for their theories. 
They are modest men, not self-opinion¬ 
ated egotists. 

Somewhere, then, there must be a 
discrepancy. Where is it? 

The chief source of this misunder¬ 
standing is that the sideline does not 
often see the scientist directly but usu¬ 
ally through the lens of the popular 
writer, especially the newspaper writer, 
and it is these which distort him. 

New theories are usually first 
broached before gatherings of scientists. 
Here they are addressed to the other 
scientists who are present, not to the 


public, and not to the pressmen who 
attend. Now, when a scientist seeks to 
gain new knowledge, his method is first 
to make hypotheses (guesses, con¬ 
trolled by better general background 
knowledge of his subject than most of 
us possess); then partly to test these 
hypotheses; and at an early date make 
them available for other able scientific 
minds to test further. From past ex¬ 
perience the scientist knows at the out¬ 
set that most of these theories will prove 
wholly or partly wrong. They are only 
trial flights. All of his fellow scientists 
likewise take the same fact for granted 
because they understand the method in¬ 
volved, and he is not constantly at pains 
to repeat “this is only a hypothesis— 
merely a feeler—don’t take it as estab¬ 
lished fact.” To keep on repeating this 
to other scientists might seem a bit 
ridiculous. (But as an expedient this 
very procedure might prove well worth 
while.) 

So the scientist ostensibly says to the 
other scientists “This or that is so”— 
meaning only “Let us assume that it is 
so and try to find out whether it is so 
or not.” The reporters present take him 
at his word and the public is told in 
tomorrow’s newspapers that Professor 
So-and-so has proved such-and-such. 
Then comes the later reversal and, of 
course, the cynicism mentioned. 

Newspaper headlines, too, play havoc 
with science. However truthful a pic¬ 
ture of fact is embodied in the news 
account written by the reporter, it can 
be and often is given a sensational and 
misleading slant by the headlines. Care¬ 
ful readers should bear in mind that 
headlines are put over dispatches in 
the office of each local newspaper, by 
a specialist known as the copy-reader 
or headliner. His job is to brighten up 
the news and he often improves on the 
science. Discriminating readers should 
not lay the blame for such “improve¬ 
ments” on the shoulders of the scien¬ 
tists. 

Since there is no practical way to 
exclude reporters from scientific gather¬ 
ings, and no way to obviate the false 
impressions conveyed by the copy- 
reader, the only remaining thing is for 
scientists who publish popular accounts 
of new hypotheses to explain clearly 
that these are only hypotheses. This is 
just what Eddington has now done. If 
all others would take the pains to do 
as much, the general public would not 
be misled, as it too frequently is. 
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Why The St. Lawrence Waterway? 


By ALTON DERMONT ADAMS 


D URING the century and a half of 
its national life, the United States 
has not adequately developed nav¬ 
igation facilities between the Missis¬ 
sippi Valley and the sea, either by way 
of the Father of Waters or the Great 
Lakes and the Hudson River, the obvi¬ 
ous routes in its own territory. One im¬ 
portant factor in the neglect to develop 
these inland waterways has been the 
failure to reach an agreement suitable 
to both the Atlantic seaboard and the 
Valley. Eastern seaports have urged 
that the Federal Government develop 
facilities for inland navigation between 
them and the Great Lakes, while states 
of the Mississippi Valley have long in¬ 
sisted on a deep waterway down that 
river to the Gulf of Mexico, but neither 
plan has been authorized by Congress. 

The United States Government has 
deepened some channels in the Great 
Lakes, including Saint Mary’s Canal 
between Superior and Huron, to 24* 
feet; has constructed dams and locks 
for a draft of nine feet along the Ohio 
River between Pittsburgh and Cairo, 
and down the Illinois River from Lock- 
port to its mouth; has dredged a nine- 
foot channel in the Mississippi below 
St. Louis; and is constructing dams and 
locks for a draft of nine feet between 


St. Louis and Minneapolis. But it has 
failed to provide a waterway deep 
enough to carry the bulk-freight boats 
of the Great Lakes to the sea. 

New York constructed the first canal 
between the Great Lakes and tidewater 
—the Erie from Buffalo to Albany— 
which was opened m 1825 and was, dur¬ 
ing some decades, the great regulator 
of rates on freight from the Mississippi 
Valley to the Atlantic seaboard. It con¬ 
tributed much to the commercial su¬ 
premacy of New York City. After the 
Erie Canal ceased to control railway 
rates, because of its small width and 
depth of only six feet, New York state 
constructed the deepest artificial water¬ 
way in the United States, from the Mis¬ 
sissippi Valley and Great Lakes to the 
sea. This was the Barge Canal, each 
lock of which is 45 feet wide, 328 feet 
long, and 12 feet deep, between Lake 
Erie and the Hudson River, partly along 
the route of the old Erie Canal. 

T HIS Barge Canal was opened in 
1918, and, though inadequate in size 
to pass the bulk-freight boats from the 
Great Lakes—some of which are over 


600 feet long and are loaded to a draft 
of 22 feet—has become a strong com¬ 
petitor of the railroads It carried 
3,722,012 tons of freight m 1931, com¬ 
pared with 1,238,884 tons in 1919. It 
is obvious, however, that a waterway 
about double the size of the Barge 
Canal must be provided between Lake 
Ontario and the Hudson River, to en¬ 
able the largest bulk-freight boats of 
the Great Lakes to dock at New York, 
to maintain that city’s position as to 
exports, and to provide low freight rates 
on products of the Mississippi Valley 
for the entire Atlantic seaboard of the 
United States. 

Canada opened, in 1931, its Welland 
Ship Canal between Lakes Erie and 
Ontario, which is ample for the largest 
boats on the lakes, with locks 30 feet 
deep, 80 feet wide, and 800 feet long. 
By use of this canal, one of like size 
between Lake Ontario and the Hudson 
River could carry the largest boats of 
the Great Lakes to New York Harbor. 
Ocean steamers, also, could then go up 
to the Lakes, if they were able to com¬ 
pete with the bulk freighter, which is 
improbable. 



The St* Lawrence project. Section 1: Deepening of channels 
in St* Mary’s* St. Clair, and Detroit Rivers and providing 
of a 30-foot lock at the Soo, a United States task to cost 
over 56 millions. Section 2: Canada’s Welland Canal, al¬ 
ready completed. Section 3: The United States is spending 
461,000 dollars, and Canada is spending 772,000 dollars 
deepening channeL Section 4: International rapids, 48 miles. 

'to carry out construction. 


The United States to provide major portion of 27-foot 
channels and other works involving navigation and also 
the power facilities on the American side to develop 1,100,- 
000 horsepower. The United States will spend 215,492,000 
dollars and Canada 59,250,000 on two dams, three 30-foot 
locks, eight miles of canal, and two power houses at each 
dam. Section 5: Canadian waters on which Canada will spend 
over 82 millions. Section 6; Canada is deepening channel 







TUNE 1933 


SCIENTIFIC AMERICAN 


315 



Capable of handling huge shipments of grain: the grain elevator at the Port of Albany, largest single unit eleva¬ 
tor in the world. This modern port could easily handle all the freight over a Lake Ontario-Hudson River Canal 



The Ford motorship Edgewater, one of the largest type of ships 
operating on domestic canals from Detroit to Kearney, New Jersey 


Nearly coincident with the opening 
of the New York Barge Canal, in 1918, 
Canada completed enlargement of its 
St. Lawrence Canals between Lake On¬ 
tario and Montreal, to a depth of 14 
feet. Following this increase in size of 
the St. Lawrence Canals, the tons of 
freight carried by them rose from 
2,891,619 in 1919 to 6,036,980 in 1931. 
These Canadian canals along the St. 
Lawrence rapids, though two feet deep¬ 
er than the Barge Canal in New York, 
are unable to carry bulk freighters from 
the Lakes to Montreal; hence the de¬ 
mand by Canada for a St. Lawrence 
Canal 27 feet deep. 

The increase of depth to 14 feet in 
St. Lawrence Canals has enabled Can¬ 
ada to divert much export tonnage from 
United States ports. In 1915, Montreal 
received only 12.4 percent of the grain 
shipments to six eastern ports, leaving 
87.6 percent for the United States ports 
of New York, Boston, Philadelphia, 
Baltimore, and New Orleans. But in 
1930, Montreal got 36.7 percent of the 
total grain that reached these six ports, 
leaving only 63.3 percent for five ports 
m the United States. 

I F the proposed St. Lawrence Canal is 
constructed with a draft of 27 feet, 
and no corresponding canal provided in 
New York, Montreal will absorb the 
grain exports that might otherwise go 
to Atlantic ports. 

At this critical stage of the competi¬ 
tion between Montreal on the one hand, 
and the American ports on the other, 
comes the treaty between the United 
States and Canada for the construction 
of a canal of 27-foot draft on the north 
side of the St. Lawrence River, and an 
electric power plant on each side of the 
international boundary, at an estimated 
cost of 543,000,000 dollars, of which 
the United States is to pay 272,453,000 
dollars. 

This St. Lawrence treaty subverts 
general and commercial interests of 


both the Atlantic states and the Mis¬ 
sissippi Valley, because it tends to pre¬ 
vent construction of a waterway large 
enough for the bulk freighters between 
Lake Ontario and the Hudson River, 
and because it also tends to prevent 
construction and operation of an ade¬ 
quate waterway from Lake Michigan 
to the Gulf of Mexico, one or both of 
which would be of greater importance 
to our people. Lack of these two water¬ 
ways will ultimately cost the people of 
the United States billions of dollars in 
higher freight rates, and will divert 
much commerce from Atlantic ports to 
Canada. 

Apart from any sentimental prefer¬ 
ence by people of the United States for 
a canal within its own limits, there are 
the cold facts that freight moved be¬ 
tween the Great Lakes and either Eu¬ 
ropean or Atlantic ports south of Mon¬ 
treal, by the proposed St. Lawrence 
Waterway, must pass Anticosti Island, 
which is over 400 miles north of Os¬ 
wego* and that due to ice, the season 
of navigation on this Canadian water 


route is a month shorter than that at 
Buffalo and Oswego, and on the Barge 
Canal. Furthermore, the water route 
from Buffalo down the St. Lawrence is 
four times as long as the water route 
down the Hudson to New York Harbor. 

From Buffalo through the Welland 
Ship Canal, over Lake Ontario, and 
down the St. Lawrence River and the 
proposed canal to the Atlantic by the 
Gulf of Canso, and thence down the 
coast to New York City, is a voyage 
of 2070 statute miles. Considering the 
length of this Canadian route, the time 
required to navigate it, and the fact 
that it is open only about seven and one 
half months yearly, the Atlantic states 
would find it of much less use and to 
have smaller effect on freight rates be¬ 
tween them and the Great Lakes, than 
the warmer, shorter route over a canal 
that could he built for bulk freighters 
between Oswego and the Hudson. 

In contrast with 2070 miles by way of 
the proposed St. Lawrence Waterway, 
the distance from Buffalo to New York 
City by the Welland Canal. Lake On- 
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IMiotuiiuiphi comtesy New Yoik State Waterways Association 

Two million bushel state grain elevator at Gowanus Bay, Brooklyn, New York. 
This port is also equipped to handle huge shipments from our middle west 


tario, a ship canal between Oswego and 
Albany, and the Hudson River, is 506 
miles, or one quarter the length of the 
Canadian route. 

In a similar way, the all-water routes 
from any point on the Great Lakes to 
the Atlantic and Gulf ports of the 
United States may be compared with 
distances over the two routes. Every 
such comparison, for ports south of 
New York City, will show the route 
along Lake Ontario and down the Hud¬ 
son River to be 1564 miles shorter than 
the voyage o\er the proposed St. Law¬ 
rence Waterway. 

Furthermore, the proposed Canadian 
route is only a little shorter to Europe 
than that by New York City. The sail¬ 
ing distance from Chicago to Liverpool, 
England, is 4663 statute miles by way of 
the St. Lawrence River and Montreal, 
and is 5087 miles by -way of the Hudson 
River and New York City. This excess 
of 424 miles by way of the Hudson 


River would make but slight difference 
in the ocean freight rate. Only a minor 
part of the freight movement, east and 
west, between the Mississippi Valley 
and the Atlantic seaboard is export oi 
import business, so that rates on purely 
domestic freight are much more impor¬ 
tant than rates on freight carried to or 
from foreign countries. 

Interstate rather than foreign com¬ 
merce gives the Great Lakes more 
freight tonnage than any other inland 
waterway in the world. The major part, 
hut not all, of this traffic passes through 
the Detroit River, which connects Erie 
with the upper Lakes, and puts this 
short stream in first place as a carrier 
of freight. This river carried 110,719,- 
845 net tons in 1929, while the St. 
Lawrence Canals carried only 5,718,651 
short tons in 1929, the difference be¬ 
tween the two roughly representing 
domestic traffic. 

For people of both the Atlantic 


states and the Mississippi Valley, a 
Lake Ontario to Hudson River Ship 
Canal, with a draft of 30 feet m locks, 
like the Welland Ship Canal, would 
save tens of millions of dollars annually 
in freight charges. This saving would 
come with the entry of the bulk-freight¬ 
ers to New Yoik Harbor, and with 
freight rates per ton-mile that would 
be only one fourth to one tenth of rail¬ 
road rates and are such as ports on the 
Great Lakes now enjoy. 

The proposed St Lawrence Water¬ 
way, besides involving a voyage of 
2070 miles between Buffalo and New 
York City, with some 840 miles on the 
open Atlantic, can give only a minor 
fraction of the reduction in freight rates 
between the Great Lakes and the east¬ 
ern states that may be had by an On- 
tario-Hudson Ship Canal on an inland 
route only 506 miles long between these 
cities. 

The St. Lawrence route would be fai 
less effective to reduce freight rates be¬ 
cause of its colder climate and shortei 
season of navigation, because it is 
longer than the Hudson River route to 
New York City, and because the bulk 
freighters of the Great Lakes, the most 
economical carriers in the world, would 
hardly brave voyages of 840 miles on 
the stormy Atlantic. 

T HUS we see that the St. Lawrence 
W'aterway Treaty subverts, alike, the 
interests of the Atlantic states and the 
upper Mississippi Valley in annual sav¬ 
ings of tens of millions of dollars on 
freight carried between them, by pre¬ 
venting construction of a canal for the 
bulk freighters from Lake Ontario to 
the Hudson River. After spending the 
estimated 272,453,000 dollars on the 
St. Lawrence Waterway, the United 
States will be slow to invest other mil¬ 
lions in a ship canal to the Hudson. 



View of Waterford flight of locks on the Brie Canal, showing a motorship just leaving the distant lock 4 and approaching 
lock 3 ha the foreground. There are five locks within two miles in this group which raise or lower a vessel some 169 feet 








Flies Raised 

To Test Death Sprays 

By ANDREW R. BOONE 


H OUSE flies in large numbers are 
captured and allowed to breed in 
a novel ‘“fly farm” atop a Los 
Angeles building. Dr. P. W. Jewel 
raises the insects in droves in order 
to have them instantly available to be 
used as victims in tests to determine 
the potency of insecticides. 

Dr. Jewel keeps the flies on the roof 
of a laboratory building where odors 
of ripening mash in which fly eggs are 
hatched do not conflict with the potent 
aromas from test tubes and miniature 
distillation and refining units of the oil 
company he represents. Since he keeps 
the flies closely caged they do not add 
to the number of pests at large. 

Surprising as it may seem, this 
worker has found after many experi¬ 
ments that to produce hardy flies that 
would adequately test the lethal qual¬ 
ities of a new insecticide, he must keep 
conditions “'ideal.” Temperatures must 
be right, the bran mixes of the proper 
consistency and, above all, the food— 
milk and sugar—have to be supplied 
in sufficient quantities to prevent star¬ 
vation. 

The “fly farm” consists of breeding 
cages, mash jars in which the eggs 
are hatched, sand boxes for the pupae, 
hatching cages, and the wire cages in 


which the insects are to be extermin¬ 
ated. Flies ordinarily do not lay eggs 
until eight days old, which accounts 
for the fact that flies placed in the 
breeding cages are at least that old. 
A bran mash is placed in these cages 
in wdiieh the flies lay their eggs, the 
eggs being placed daily in the jars of 
mash. 

I N 24 hours the eggs hatch into mag¬ 
gots. Five days later the maggots 
are placed in sand, where they trans¬ 
form into pupae. In the pupa stage the 
maggot is encased in a capsule-like 
coating, which changes in color from a 
cream shade to a brownish red as the 
maggot develops into the fly. Every four 
days the pupae are strained from the 
sand and placed in the hatching cages 
From two to five days later, depending 
upon the temperature, they hatch into 
flies. Pupae will not hatch in a low 
temperature, which explains the absence 
of flies during cold months. 

In order that all insecticide tests may 
be uniform, Dr. Jewel uses only five- 
day-old flies for the execution test. The 
execution chamber consists of a board- 
base, glass-covered cage into which is 
inserted a wire trap. The trap contains 
the flies. An atomizer is fitted into the 



Looking down into one of the jars 
of mash in which eggs are hatched. 
This is an essential part of the 
"fly farm” m which victims are 
raised for testing new insecticides 


door of the chamber, and to this is at¬ 
tached a small vial of the insecticide 
to be tested. One hundred flies are used 
in each test and the dead are counted 
each 10 seconds following the atomiz¬ 
ing. From these counts it is possible to 
prepare a graph showing the toxicit\ 
or poisoning power of the fly spray un¬ 
der test. 

“As spring comes on,” Dr. Jewel said, 
“people should remember that flies are 
not killed instantly by insecticides, but 
when a spray fills a room they are 
‘knocked out,’ to die later from the 
effects. ... To make an insecticide that 
will kill insects the moment they are 
sprayed, it would be necessary to in¬ 
clude ingredients harmful to fabrics 
and human life.” 



When flies are five days old, they are removed from their 
cages with this trap and placed in the execution chamber 


The execution chamber. Insecticides are sprayed into the 
Box through the atomizer; the dead are counted at intervals 
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The Literary Value 
of Mathematical Tables 

By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University 
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington 


T HE historian, the archeologist, and 
the man of letters, now and again 
find themselves faced with ques¬ 
tions which the astronomer can help 
them to solve, and the astronomer in his 
turn may apply to the historian or the 
classical scholar for aid in the interpre¬ 
tation of ancient observations. Some¬ 
times these questions are intricate and 
demand heavy algebraic and numerical 
work. 

The classical example is found in the 
ancient eclipses of the sun and moon 
For many years the surviving records of 
these phenomena appeared to be so in¬ 
consistent that their reliability was 
doubted, and order was brought out of 
chaos only by the researches of Dr 
Fotheringham of Oxford. Starting with 
the classical scholarship which enabled 
him to judge for himself what interpre¬ 
tation should be given the ancient man¬ 
uscripts and other records, he deliber¬ 
ately acquired the considerable mathe¬ 
matical knowledge necessary for an in¬ 
dependent discussion of the motions of 
the sun and moon, and was thus able 
to show that the assumption of a slow 
and extremely reasonable retardation of 
the earth’s rotation by tidal friction re¬ 
duced the apparent confusion to order, 
and confirmed the reliability of a large 
majority of the historic records. Histori¬ 
ans thus found themselves the richer 
by a number of definitely ascertained 
dates, accurate not only to the day but 
to the hour, while astronomers rejoiced 
in important information regarding the 
scale by which we have to measure time. 

T HE calculations involved in work of 
this sort are heavy, but occasions 
arise in which much simpler ones suffice. 
For example, a few years ago Professor 
Root, a university colleague of the writ¬ 
er and a Chaucerian scholar, came to 
him with a very pretty problem. Schol¬ 
ars have differed for many years regard¬ 
ing the date at which the great English 
poet wrote the t4 Troilus and Criseyde,” 
some placing it as early as 1376 and 
others ten years later. No one had no¬ 
ticed that a great thunderstorm which 
kept the heroine from departing and 
changed the fate of the lovers, is 
ascribed by the poet to the influence of 
a conjunction of the “bente moone” 


(that is, the crescent) with Jupiter and 
Saturn all in the sign of the Cancer. 
Chaucer must have been familiar with 
the astrological opinions of his day, ac¬ 
cording to which this particular con¬ 
junction should have led to violent tem¬ 
pests. But when he described it in his 
poem was he drawing on his imagina¬ 
tion or on experience? Here the astron¬ 
omer comes in. 

A few hours’ work with the planetary 
tables showed that Jupiter and Saturn 
were in conjunction in the spring of 
1385 and that on May 13 of that year 
the crescent moon and the two planets 
were close together, well visible m the 
evening sky and in the sign of Cancer. 
Moreover, no conjunction of the two 
planets in Cancer had occurred during 
the previous 600 years! Conjunctions 
happen every 20 years but they all fall 
in other parts of the ecliptic. 

C HAUCER, then, was either astron¬ 
omer enough to forecast this con¬ 
junction and apply it for his poetic pur¬ 
pose, or else he saw it happen and used 
the event—which must have interested 
hundreds of others and is indeed re¬ 
corded in surviving chronicles—as part 
of his pictures. There can he no doubt 
that the latter is the right alternative. 
The date of the poem, which is referred 
to in another poem written not later 
than 1387, is thereby fixed within a year. 

Not long afterward another of the 
writer’s colleagues brought in a horo¬ 
scope of a great medieval hero—was it 
not the Chevalier Bayard?—and asked 
at what dates the planets were in the 
positions stated. It appeared that one 
date and only one met the data but, un¬ 
fortunately, this hypothetical birthday 
came only a dozen years or so before 
the time at which the famous warrior is 
known to have commanded in battle. 
Evidently some hero worshipper had 
ransacked the list to find a day auspi¬ 
cious enough to suit his idol and as¬ 
signed it to him regardless of the facts! 

There are many other problems de¬ 
pending on the positions of the planets. 
The Mayas of Yucatan had an elaborate 
system of chronology—much of which 
is still understood—which depended 
upon planetary configurations. 

The astronomical part of all such 


questions can be answered with the aid 
of the standard planetary tables. But 
these were prepared mainly for accurate 
calculation of the positions of the plan¬ 
ets during the last few centuries and 
the prediction of their motions for fu¬ 
ture nautical almanacs. To meet these 
requirements with all desirable preci¬ 
sion and to take account of an enormous 
number of small terms which appear in 
the theoretical formulas they have to be 
very bulky. Sets of these large quarto 
volumes are to be found in all astro 
nomical libraries and in a few others v 
but they are beyond the reach of private 
libraries except of a few experts. 

F OR historical purposes this accuracy 
of calculation is quite unnecessary. 
It is quite sufficient to work out the ap¬ 
parent place of the body among the 
stars as closely as it could be put in 
upon a rough sketch made without in¬ 
strumental aid. For all ordinary pur¬ 
poses—though not for eclipses of course 
—it is enough to get results to the near¬ 
est degree. This vastly simplifies the 
situation, for we may ignore altogether 
the multitudinous perturbations arising 
from the planets’ attractions on one an¬ 
other, and treat them as if they moved 
in simple elliptical orbits. When this is 
done a complete set of tables, sufficient 
for the calculation of the position of 
the sun and the five bright planets at 
any desired date between 2500 b.c. and 
2000 a.d., occupy only a dozen pages. 
Such tables have just been published in 
the Astronomische Nachrichten (No. 
5937) by Dr. Neugebauer of Berlin, and 
suggested the present discussion. 

For the sun, matters are simple. If 
the year were an exact number of days 
in length he would return to exactly the 
same longitude on the ecliptic at the 
same date and the simple table would 
be good indefinitely. Actually we cor¬ 
rect for the uniform excess of the year 
above 365 days, by the insertion of leap 
years at intervals, and a small auxiliary 
table takes care of this fact. The eccen¬ 
tricity of the earth’s orbit can be al¬ 
lowed for in the main table. Its slow 
changes from century to century, and 
the inaccuracy of the old Gregorian 
calendar (which ran wrong about 3 
days in 400 years) are allowed for by 
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printing a new column for every 200 
years. Even so, tables sufficient to cal¬ 
culate the sun’s position at any time 
within 4500 years, with an accuracy of 
one fifth of a degree or better, occupy 
only two pages If the orbits of the 
planets and the sun were circular and 
in the same plane it would be ridicu¬ 
lously easy to calculate the positions of 
the latter. Conjunctions with the sun 
would occur at precisely equal inter¬ 
vals—116 days for Mercury, 584 for 
Venus, and so on. At any given number 
of days after conjunction the planet’s 
apparent elongation (distance from the 
sun) would always be the same. Two 
tables, one to find the number of days 
elapsed since conjunction at any given 
date and the other to give the elonga¬ 
tion, would be required and would take 
a half page for each planet. To allow 
for the eccentricity of the orbits and 
the changing distances of the planets 
from the sun extends the tables to six 
pages for the first five planets taken 
together. 

So far we have considered only the 
longitudes measured along the ecliptic. 
Another table, covering less than a page, 
gives the latitudes as seen from the sun. 
To get those observed from the earth a 
calculation is necessary, which can be 
done in a minute or two with an ordi¬ 
nary slide rule. 

D R. NEUGERAUER completes his 
dozen pages with a table from 
which the brightness of a planet at any 
date can be found, and one which takes 
account of the “great inequality” of 
Jupiter and Saturn—a perturbation 
-which may affect their longitudes by a 
fraction of a degree. All told there is 
here, in a form which can literally be 
folded up and put into one’s pocket, all 
the information needed to put the plan¬ 
ets on the map (of the stars) at any 
date within 45 centuries. 

The great advantage of such tables, 
whether in pocket or in quarto form, 
lies in the fact that they have been care¬ 
fully checked to eliminate all errors. 
The mere statement that the period of 
Mars is 686.9797 days, makes it a mat¬ 
ter of simple arithmetic to calculate on 
what day of 1933 or 1934 it was in the 
same position relatively to the sun in 
which it stood on the day when Caesar 
was murdered. But to work out the 
actual number of days between that fa¬ 
mous crime and the date of writing is 
not so easy the first time. One loses 
count of the leap-years. 

Not only are the tables most carefully 
checked, but they are made as nearly 
fool-proof in the using as possible. For 
example, things are so arranged that 
all the numbers taken out of the indi¬ 
vidual tables have to be added together 
in order to get the next result in the 
process. If some had to be subtracted 
there would be a chance of an error in 


Amateur Astronomers’ Home-Made Observatories 


Astronomical telescopes of the 
size usually used by the ama¬ 
teur observer may be set up in 
the open and taken indoors 
again, but where the owner 
can construct even a simple 
permanent observatory he will 
discover greatly added com¬ 
fort and convenience. The 
trim one at the right, also the 
telescope inside, was made by 
Rev. J. G. Crawford, Wake¬ 
field, R. I., known as "The 
Vicar of Wakefield.” He is 
also a graduate engineer, and 
came from Northern Ireland 



Dr. J. W. MacQueen, 310 Empire Build¬ 
ing, Birmingham, Alabama, observes 
from his attic, two sections of roof being 
hinged. Each section weighs 800 pounds 




The sheet metal observatory of Franklin 
B. Wright, 155 Bret Harte Road, Berke¬ 
ley, Cal. One shutter part low’ers, as shown 



In some ways the best of all observatories is a simple box with roof flaps having hinged 
support poles. Made by F. H. Reynolds, of 47 Lerdy Street, Potsdam, New York. The 
side walls are made of light wooden framing covered with Celotex* Total cost 18 dollars 


sign. This is done by a trick so simple 
that one forgets how clever it is. Sup¬ 
pose, for example, that we have three 
quantities to add, one ranging from 
1000 to 5000, another from 450 to 
-450 and the third from 120 to -120. 
All sorts of combinations of signs are 
possible, and as many mistakes. But If 
we take 450 away from the first and add 
it to the second, and the 120 away from 
the first and add it to the third, then 


the numbers in our tables run from 430 
to 4430, zero to 900, and zero to 240, 
and we never have to subtract. It is upon 
just these little matters that the value 
of astronomical tables largely depends, 
just as the usefulness of an ordinary 
table of logarithms depends so much on 
the legibility of the figures and their 
convenient arrangement on the page. 
—Princeton University Observatory , 
April 5, 1933. 
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Fly Fast—Land Slow 

High Speed and Safety Are Essential to Aerial Transporta¬ 
tion : How Both Ends Are Being Gained 


AIR travel in the United States is an 
established reality. In the face 
of declining business for all other 
forms of transportation, this young in¬ 
dustry has been able to make manifest 
its vitality by gains of substantial pro¬ 
portions. One reason that this has been 
so is because the designers of airplanes 
and the men who operate them, having 
sensed the public response to speed, 
have been wise enough to provide still 
more speed. 

Four years ago cruising speeds were 
more often below than above 100 miles 
an hour. Less than 200,000 passengers 
and 300,000 pounds of goods then rode 
the airways in a year. Last year more 
than half a million passengers and 
1,600,000 pounds of air express trav¬ 
eled our roads of the sky. They cruised 
at an average rate of about 120 miles 
an hour. This year, with the new planes 
which have either begun to be delivered 
or will shortly be in service, passengers, 
mail, and freight will be wing borne at 
cruising speeds of from 145 to 180 miles 
an hour. What the loads of the future 
will be it is for the still unturned pages 
of the months to come to disclose, but 
it is by no means rash to predict a 
million passengers and more than two 
million pounds of air express for the 
domestic lines m 1933. 

B UT something has been transpiring 
in airplane design—which of 
course has included striking engine im¬ 
provement—in addition to mere in¬ 
creases in the cruising and top speed 
figures. For the long view of aviation, 
this something is probably more impor¬ 
tant than acceleration. It is an increase 
of the speed ratio; the relation between 
maximum flying speed and minimum 
stalling speed, which latter is closely 
akin to landing speed. As a corollary, 
this change means shrinkage in the 
necessary length of runways, broad ex¬ 
tension in the number of available 
emergency landing places, and greatly 
increased safety. 

The beholder can but marvel at the 
sheer speed of the modern racing 
planes, die small-winged, projectile-like 
conquerors of the continent and the 
pyloned course, which hurtle from 
Pacific to Atlantic in ten hours and a 
fraction, or cover a triangular racing 
course at better than 270 miles an hour. 
But if it has been his privilege to see 
one of these mechanical meteors land, he 


must wonder still more at the skill and 
daring of the men who fly them. They 
are “hot ships.” The men at their con¬ 
trols are rolling dice with death. 

If only this speed, or a substantial 
measure of it, could he combined with 
landing and take-off qualities which do 
not require a combination of a huge 
airport and the deft hand of genius on 
the stick. This has been the hope, the 
dream of the designer—and it is com¬ 
ing true. 

B EST of all, it is coming true all 
down the line, from big air trans¬ 
ports to ships with racing character¬ 
istics. Few men have played more dar¬ 
ingly with speed in the air than Lt.- 
Commander Frank M. Hawks; but al¬ 
though he is delighted with the high 
“top” of his new plane with which he 
expects to break transcontinental and 
other records, it is its low landing speed 
that most impresses this man, who has 
set down “hot ships” on scores of ma¬ 
jor airports here and abroad. 

“When I wrote the specifications for 
the Texaco Sky Chief” says Hawks, “I 
thought I was giving the bidding manu¬ 
facturers a mighty knotty problem. I 
asked for an airplane that would carry 
fuel enough for at least 2000 miles at 
more than 200 miles per hour. It had to 
be equipped with radio transmitter and 
receiver, large baggage compartment, 
carry full complement of night flying 
equipment such as flares and running, 
navigation, and landing lights; and I 
was insistent that the airplane have a 
landing speed not to exceed, under any 
conditions with an hour’s supply of fuel, 
70 miles per hour. 

“Heretofore all fast airplanes had a 
landing speed in a ratio from 2% or 
3 to 1, and I was modestly asking the 
manufacturers to improve that ratio to 
at least 4 to 1. It was their problem, 
however, and when The Northrop Cor¬ 
poration of Inglewood, California, said 
they could solve it, I sat back to wait 
for results. 

“The Northrop solution was imme¬ 
diately and obviously satisfactory after 
the new Sky Chief had been taken up 
for a few flights. Tentative performance 
figures showed a top speed of 250 miles 
per hour, and a cruising speed, with a 
conservative throttle setting on the 
Wright Whirlwind 14-cylinder motor, 
of over 200 miles per hour. Conclusive 
performance figures showed a landing 


speed of from 40 to 50 miles per hour, 
or a ratio of 5 to 1. 

“The improvement of the ratio was 
obtained in my plane by the use of 
large wing flaps or air ‘brakes.’ The 
lower side of the trailing (or rear) 
edge of the wing is split from the top 
side for about 20 percent of the wing 
chord. Attached to the wing proper by 
hinges, this lower side or flap or brake 
or whatever we choose to call it, is 
raised or lowered by means of a geared 
shaft actuated from the pilot’s cockpit. 

“Coming in for a landing, the pilot 
lowers the flap and immediately the 
speed of the plane decreases noticeably. 
With the flaps down to their limit, which 
is about 45 degrees, there is set up a 
drag or resistance of over 300 percent. 
The gliding angle of the plane is cut 
down from 15 to 1 to 5 to 1, which per¬ 
mits a very safe landing over any tall 
obstacles which might surround the 
field. The distance required in which 
to land the plane is cut down to about 
one third of the usual run. 

“These flaps are also very effective in 
reducing the take-off run. They cannot, 
however, be dropped to the entire 45 
degrees because obviously the 300 per¬ 
cent drag would not in any way assist 
the plane in getting into the air. How¬ 
ever, putting them down 15 to 20 de¬ 
grees changes the aspect-ratio of the 
wing, giving greater lift, and it was 
found that the take-off run was reduced 
between 300 and 400 feet. 

C< * T1 0ES t ^ ie center gravity change 
and how is the lateral control of 
the plane affected with these flaps down 
their full 45 degrees?’ asks everybody 
in the aviation industry. Strange as it 
may seem, the center of gravity is not 
affected in any way, and it has been 
found through tests that there is more 
effective control at stalling speed with 
the flaps down than at stalling speed 
with the flaps up. This seems to be ef¬ 
fected, when the flaps are down, by a 
greater volume of air being spilled over 
the top of the wing where the ailerons 
are fastened, and their being in a 
cleaner air flow produces a more effec¬ 
tive control. 

“Interpretation of the speed ratio of 
my ship as applied to air transport 
means that we now have an airplane 
adaptable for mail, express, and pas¬ 
senger service capable of fast flight for 
long range with a safe landing speed. 
Where once transport ships had a cruis¬ 
ing speed of 100 to 120 miles per hour 
and a landing speed of 50 to 60, they 
may now fly at 175 to 200 miles per hour 
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with no increase in their landing speed, 
and most probably a substantial de¬ 
crease. Such airplanes, similar to my 
own, are at present being built by 
Northrop for the Transcontinental & 
Western Air system. All this means that 
air transport may soon be operating on 
coast-to-coast schedule of 18 hours for 
passengers. Dawn-to-dusk travel across 
our continent is not far away for any¬ 
body who desires to utilize air travel.” 

Another great flyer, whose field has 
been that of exploration and distance 
flights, rather than that of exceptional 
speed, bears testimony to the same ef¬ 
fect. Bernt Balchen, conqueror of the 
Atlantic and the South Pole with Byrd, 
who will go as pilot of the Lincoln 
Ellsworth Trans-Antarctic Expedition to 
the cold wastes of the Ross Sea this 
year, also is flying a ship with air 
“brakes” in the form of split flaps. 
Ellsworth’s Wasp-powered Northrop has 
had a thorough trial under conditions 
which approximate those in the Antarc¬ 
tic above snow-bound Canadian fields. 

“I can get in almost anywhere,” said 
Balchen, when he came back from these 
tests. "‘The flaps work wonderfully, and 
help not only in landing the plane in 
the way of cutting down speed, but also, 
when one learns to use them, materially 
assist in getting over obstacles if one 
has not calculated quite correctly the 
approach to a strange landing area. 
When the flaps are down for a landing, 
one can actually get a hurdling effect 
by raising them somewhat, and thus in 
effect stretch a glide.” 

Those who know the quiet, earnest 
Balchen—a Knight of St. Olaf, for his 
exploits in the air—realize that he is 
not given to overstatement. 

Flap ‘"brakes” have been fitted also 


to another famous plane for another 
speed and distance flyer; the Gee Bee 
racer with which Major James H. Doo¬ 
little brought the land speed record 
back to America last year at 296 miles 
an hour, and which Russell Boardman 
will pilot on transcontinental speed 
flights. 

B UT interesting and important as is 
the application of these and similar 
devices for the racing pilot and the 
explorer, or any other type of flyer who 
will demand special performance from 
his aircraft, the real significance of the 
auxiliary air foil, increasing the speed 
ratio, lies in its effect upon the trans¬ 
port airplane and the plane for the 
every-day private flyer. At its marvel¬ 
lous testing ground at Langley Field, 
Virginia, the National Advisory Com¬ 
mittee for Aeronautics has given deep 
study to various air foils of this charac¬ 
ter. Different devices naturally pro¬ 
duced varying results, but all of the 
several devices tested—which included 
a fixed air foil mounted in front of and 
in advance of the leading edge of the 
wing, and many movable devices ap¬ 
plied to the trailing edge—had this in 
common: that they markedly decreased 
landing speed, increased speed range, 
and cut top speed either comparatively 
slightly, or not at all. 

Translated into terms of practical 
utility for the average flyer, this means 
that devices of this character which are 
found satisfactory from a construction 
and operative point of view will enable 
him to make use of smaller fields, to 
land and take-off over higher obstruc¬ 
tions, and to meet those critical points 
of flight, the departure of the landing 
gear from the ground and its reunion 


with it, with a measurably increased 
factor of safety. 

Although a comparatively small num¬ 
ber of transport airplanes are as yet 
using auxiliary air foils beyond the 
familiar Handley-Page slots, flaps, and 
spoilers, there is abundant evidence 
that designers, even as a preliminary to 
this step, which seems destined inevi¬ 
tably for wide adoption, have given an 
increasing measure of thought to the 
question of low landing and take-off 
speeds. They have given it successfully 
For example, the new Curtiss Condor, 
a 15-passenger transport to carry, in 
addition, three in crew and 600 pounds 
of baggage and goods, has a top speed 
of 170 miles an hour, a cruising speed 
of 150 miles an hour, and a landing 
speed of 49 miles an hour. The new 
Boeing monoplane—twin-engined as is 
the Condor—which carries 10 passen¬ 
gers, crew of three, and 800 pounds of 
additional pay load, has a top of 182 
miles an hour, cruising speed of 165 
miles an hour, and lands at 58 miles an 
hour. 

The emphasis is at last and decidedly 
in the right direction. It is not enough 
merely to fly fast. In this period of 
emergence of air travel from the faults 
of adolescence and of its widespread 
public acceptance, we are learning to 
land slowly. 


The recent disaster of the dirigible 
Akron has not shaken Germany's 
absolute faith in airships for regular 
transoceanic service. An article to ap¬ 
pear in July , based on the record of the 
Graf Zeppelin during 1932, tells of this 
service and its future possibilities. 




One of the wing flaps on Hawks* Shy Chief, described in the accompanying article 




The Toledo museum In its beautiful setting 


A ‘Different’ Art Museum 


ART museums in general 
are so often thought 
of as somewhat stereo¬ 
typed exhibition halls that 
their main purpose in life 
Is frequently lost to sight. 
In the case of the Toledo 
(Ohio) Museum of Art 
however, museum technique 
has been improved to a 
point where the earnest 
student of art is offered 
every possible facility to 
aid him in the pursuit of his 
studies. 

One of the accompanying 
illustrations shows a part 
of a long corridor that 



Photographs (ourte^y Dr Blake-More Godwin, Director 

One of the corridors in the School of Design, showing the 
evenly diffused illumination from the panel lighting system 


hihited only in rotation, a 
few at a time, and the rest 
are kept in storage where 
it is a lengthy operation to 
unearth a certain one that 
is desired for reference". 
The storage question was 
settled in a systematic 
manner at the Toledo mu¬ 
seum where the un-exhib- 
lted paintings are hung on 
wire panels held in frames 
that can be pulled out 
when desired 

Although the city of To¬ 
ledo is 19th in population 
in the United States, this 
museum of fine arts ranks 



Wire panels in the painting storage room 
permit study of individual paintings at will 


to copy displayed paintings, 
designs, and so on. Placed in 
lateral and transverse pol¬ 
ished aluminum alloy troughs 
are banks of 40-watt lamps 
spaced nine inches apart. A 
special type of glass is placed 
in front of the lamps, having 
been selected for its high 
diffusing and low absorbing 
qualities. Each lighting sec¬ 
tion is so connected that it 
may be operated at either 
half or full intensity, depend¬ 
ing on the type of display. 

The wet and sticky can¬ 
vases of painters in oil con¬ 
stitute one of the great prob¬ 
lems of an art museum. In 
most cases, it is solved by 


serves a dual purpose. Not only is it a allowing the painter-student to take his 
connecting link between rooms, but it unfinished work home. At the Toledo 


is also an exhibition gallery for projects museum, however, are provided lockers 
or for the work of students. In the which are large enough to house nor- 
Toledo museum there is a total of 800 mal-sized stretchers and to hold them in 


feet of such corridors. The lighting ar¬ 
rangement was designed to afford die 
best possible illumination of the walls 
as well as for embryo artists who desire 


a safe position. Room is also available 
for the various artist’s implements. 

Museum paintings are usually so 
great in number that they can be ex¬ 


sixth in size among institu¬ 
tions of its type, and although only 21 
\ears old, the museum is exerting a tie- 
mendous cultural influence in the mid¬ 
dle west, the effects of which are far- 
reaching. 



Storage lockers for wet paintings 
accommodate the work of pupils 















A Mechanical Cow 


T HE most expensive cow in the 
w T orld, a joint product of nature, 
art, and invention, was ‘'built” to 
demonstrate a milking machine at the 
“Century of Progress” Exposition. First 
a pedigreed Holstein cow was secured 
as a model for the sculptor. After the 
cow had been modeled in clay, a plaster 
mold was made which served as a basis 
for a life-size papier mache model which 
was built up in layers so that the shell, 
made in six sections, was three quarters 
of an inch thick. The pieces of the 
shell were dried for about four days and 
then assembled. Iron pipes in the legs 
of the model were inserted to support 
the motor platform which carries the 
“works.” 

The model was then removed to the 
machine shop where various ‘‘surgical 
operations” were performed to permit 
movement of the head, jaws, eyes, ears, 
belly, and tail. The mechanism was so 
cleveilv designed by the constructors, 


Messmore and Damon, that only two 
motors were required, the plurality of 
motions being secured by an ingenious 
series of cams. The head sways, the 
eyes blink, the ears move lazily and 
the jaws go through the process of 
cud chewing, all with little or no sug¬ 
gestion of mechanical means. Even the 
“moo” was recorded and is reproduced 
at intervals. The sides go through the 
movement of breathing by expansion 
and contraction of the belly and hanks. 
The tail swings from side to side and 
at intervals gives a vicious switch. 

W HILE the mechanism was being 
assembled, the cow herself was 
slaughtered and the hide carefully re¬ 
moved so that no seams would be 
\isihle when the model was covered. 
After the hide was dressed so that it 
would remain soft and pliable, it was 
applied to the model on which had 
been placed properly shaped sections 


That Breathes, ‘’Gives Milk” and Moves 
Her Head, Eyes, Ears, and 
Jaws in Lifelike Fashion 


of sponge rubber to build up “muscles” 
and to permit the moving parts to func¬ 
tion in a natural manner. Where it was 
necessary further to conceal the joints 
of the hide, individual hairs were ce¬ 
mented to the seams with a solution of 
latex. 

On one side of the cow a “trap door” 
had to he piovided so that the attendant 
can oil the machinery. A cut was made 
along the irregular edge of a large 
black spot on the hide so that the edge 
of the “trap door” is effectually con¬ 
cealed when the flap is down. 

Simulated milk is pumped from the 
base on which the model stands, through 
a pipe to the udder and thence through 
the teats and milking machine. Glass 
tubing in the delivery hose allows spec¬ 
tators to watch the flow of the “milk” 
through the machine. 


Right: The life-like 

model cow and the 
milking machine form 
one of the exhibits at 
the Chicago "Century 
of Progress.” A real 
cow hide has been ap¬ 
plied, to a modeled frame 


Relow: The treated hide 
being draped over the 
papier mache form 
made from a clay model 
of the cow, which had 
been modeled from life 
by an expert sculptor 



Itjjw 


Below: The "trap door” 
in the side of the cow 
discloses the mechan¬ 
ism, actuated by two 
motors, which gives mo¬ 
tion to head, eyes, ears, 
mouth, and tail. Even 
breathing is simulated. 
The milk which the cow 
will "give” is a soluble 
oil circulated by a 
motor-operated pump 









The Second 
ScientificAmerican 
Test of Telepathy 


I N any study of what we may broadly 
term the functions of the human 
mind, research workers are usually 
handicapped by the lack of “tools"’ 
with which to work. That branch of 
psychic investigation concerned with 
telepathy is no exception. There is no 
tool or instrument with which we can 
take apart the mechanism of telepathy 
—if indeed such there be—and find 
out what makes it go. No known stand¬ 
ard of measurement can be applied to 
the conscious or unconscious workings 
of the mind in order to show the extent 
of these workings. In fact, in the case 
of telepathy, there has never been de¬ 
veloped sufficient evidence to prove to 
the satisfaction of science that the 
phenomenon itself actually exists. 

In an attempt to provide a working 
basis for a further study of telepathy, 
Scientific American has undertaken 
to collect a mass of evidence, with the 
assistance of our readers, that will give 
psychic investigators another building 
block with which to work. In the issue 
for March, 1933, were published the 
details of a test to be under¬ 
taken by readers and 
which to date has 
been very successful. 

(See page 307 of this 
issue for other remarks 
on this first test. Editor .) 

We now propose another 
test and request that our 
readers co-operate with us. 

In this investigation Scientific 
American is acting as a means 
of spreading the request for data 
and as a collection agency for the 
reports of results. This is not a contest 
in any sense of the word but a serious 
attempt to amass a volume of evidence. 
As stated in connection with the March 
article referred to above, we are not 
offering any prizes or other remunera¬ 
tion, hut the tests have been so arranged 
that you will find them interesting and 
instructive. When you complete the 
present test and send the report of your 
results to' Scientific American, you 
will have the satisfaction of having 
share to add to the sum total 
'of knowledge regarding one of the moot 
qf spSewse,' ■ 

1 'In’ one 


Paper and Pencils Are All That Is Required for 
Conducting This Series of Experiments That 
May Open a Large Field for Study 


and in others to come, we wish to stress 
one point. When you have completed 
die experiments in accordance with the 
directions given in the following para¬ 
graphs, and condensed at the top of the 
opposite page, do not hesitate to send 
them in if, in your opinion, they do not 
give evidence of any telepathic powers. 
Every scrap of evidence offered by in¬ 
telligent people and gathered under 
test conditions such as those outlined, 
is of value to the psychic investigator. 
Even if your results should appear to 
be absolutely negative when casually 
considered, there is a possibility that 
the trained mind of the investigator may 
find something in them that will be 



How reports of results in the second Scientific 
American test of telepathy should be rendered 

evidential in one direction or another. 

In the present test it is proposed that 
one person shall attempt to transmit 
telepathically to another certain forms 
of simple mental impressions without 
there being any form of communica¬ 
tion between the parties involved except 
that which may be accomplished by 
some as yet unmeasured mental process. 

It is first necessary that the two per¬ 
sons who are to co-operate with each 
other and with Scientific American in 
this test, thoroughly realize that this is 
a serious attempt at investigating a com¬ 
paratively unknown field It is not to be 
confused with the dramatic hokum of 


the professional “mind reader” or with 
the “parlor trick” methods of “finding 
the hidden object” and the like. The 
test should be undertaken with the idea 
in mind that the results are to be re¬ 
ported, regardless of what they may 
show, and that it will be conducted in 
accord with the method outlined. 


I N order to put the entire experiment 
on a scientific basis so that the re¬ 
sults may be properly co-ordinated and 
analyzed, it is desirable that the par¬ 
ticipants all follow the same general 
system in arriving at and recording their 
results. 

Let us now assume that two persons 
have decided to conduct this test. One 
of them is to be the “sender” or agent 
and the other the “receiver” or per¬ 
cipient. The basis of the experiment is 
that the agent is to fix his atten¬ 
tion calmly and without any 
attempt at severe mental 
concentration upon 
some object and 
that the percipient 
is to await the mental 
impression which he 
“feels” arrives as the re¬ 
sult of the attempt. 

So that undue mental 
strain or fatigue may not 
vitiate the efforts of the experi¬ 
menters, it is advisable that the 
desired total of 30 trials for each couple 
be divided into three groups of ten 
trials each, and that separate records 
be kept of each group. These three 
groups may be conducted on three suc¬ 
cessive nights, or spaced two or three 
nights apart. 

When the couple is ready to conduct 
the first experiments, each one is pro¬ 
vided with a sheet of paper and a pen 
or pencil. Each writes his own name 
and address, the date of the experiment, 
and the word “agent” of “percipient” 
according to the part which he or she 
is to act, at the top of the sheet. Each 
party then composes himself in a com- 
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How to Conduct the Second 

Scientific American Test of Telepathy 


TN order that the results of Scientific American's second 
*“■ test of telepathy may be of the greatest value to science, 
it is essential that Scientific American readers who conduct 
the test do so in a uniform manner. The accompanying 
article puts forth in detail how this test is to be carried 
out. For convenience we summarize in the following para¬ 
graphs the essential points: 

(1) This test is to consist of a series of 30 experiments 
arranged in groups of 10 each. Since the groups may be 
made on different dates, the records of each group should 
be dated to indicate the sequence of the experiments. 

(2) The experimenters shall be two persons who will 
complete the series, the agent and percipient continuing 
in their respective roles throughout. Then, if an additional 
series of tests be made, the original agent and percipient 
may exchange roles. 

(3) Before each group of the series is started, the agent 
writes his name, address, the date, and the word "agent’ 3 
near the top of a sheet of paper about half business size. 
The percipient writes his name, address, the date, and the 
word "percipient 55 near the top of a sheet of the same size. 
All is now in readiness for the test. 

(4) The agent and percipient make themselves com¬ 
fortable but in positions where they cannot see what is 
being written on each other’s paper. The two experimenters 
should preferably be seated at separate tables separated 


by the width of the room, and not directly facing each 
other. 

(5) The agent writes on his sheet the name of some 
familiar object which he can clearly visualize in his at¬ 
tempt to send his thought to the percipient. Agent then 
allows his mind to dwell calmly upon the object which he 
has named. 

(6) The percipient, in a relaxed mental and physical 
condition, now awaits reception of the impression until he 
feels that the thought has been received. He then writes the 
word on his sheet. The reception of each thought may 
take several minutes and the time allowed for conducting 
a group of experiments should be arranged accordingly. 

(7) After each word has been transmitted, agent and 
percipient cover all writing on their papers with a blank 
sheet in order to avoid conflicting impressions before the 
next transmission takes place. 

(8) When 10 words have been transmitted, one group 
of the series has been completed. The other two groups 
may be completed at any time, preferably separated by one 
or two days in order to prevent any effect which mental 
fatigue may have on the final results. 

(9) When the three groups have been completed, mail 
the six sheets, arranged in the order in which the tests 
were completed, to Editor , Scientific American, 24 West 
40th Street, New York, N. Y. 


ortable position where he can relax 
aentally and physically and where 
teither one can see what the other is 
writing. The agent first writes on his 
heet the name of some simple and 
amiliar object w T hich he can readily 
isualize, and then keeps this mental 
iicture in mind. When the percipient 
eceives the impression, he in turn 
writes on his sheet a word or words that 
[escribe his own mental image. Then 
ach party covers with a blank sheet 
£ paper all writing on the record 
beets, the agent writes another word, 
he percipient receives and the process 
3 continued until a group of ten words 
3 completed. 

N selecting objects to be transmitted 
telepatliically to the percipient, the 
Lgent should be careful not to select 
>bjects which are in the room where the 
xperiment is being undertaken. If by 
hance he should do so, there is a pos- 
ihility that he might unconsciously di¬ 
ed the percipient’s attention to that 
object by glancing at it while transmis- 
ion is taking place. The results will be 
nore definite and indicative when all 
uch possibilities of unintentional clues 
ire eliminated. It might even be wise 
or the two parties to sit so that they 
•annot see each other’s faces during the 
experiment. 

At no time during the course of com¬ 
peting a group should the agent and 
percipient compare notes, and all un- 
lue conversation and outside distrac- 
ions should be avoided. Turn off the 
-adio, dim the lights if that trill help 
rou to compose yourself, and avoid any 


attempt at what is commonly known as 
“concentrating.” If you try to force 
your mind into certain channels you 
will probably find your attention wan¬ 
dering afield and you will be defeating 
the express purpose of the test. 

If the agent will calmly fix his atten¬ 
tion on the word that he has just written 
and keep the object in mind, he will 
he doing his full share. The percipient 
will be doing the same if he lets his 
thoughts wander as they will—just as 
if he were relaxing and resting after a 
day’s work—until he gets a distinct 
impression that seems to come from out¬ 
side. Then is the time to write. Don’t 
get discouraged if the impressions do 
not seem to come simultaneously with 
the writing of the word by the agent. 
They probably won’t. It may take sev¬ 
eral minutes before the “transmission” 
is received. 

It may be that when the percipient 
receives the impression, he may not be 
able to record it intelligently in one 
word. In such a case, by all means write 
a short description of what has been 
received, so that the record will be 
complete. 

After a group of experiments has 
been completed, notes may be compared 
and discussed, but in no case should 
changes be made in either list. First 
impressions are what cojmt in research 
for telepathy, and any changes in the 
record will only be rendering false evi¬ 
dence that will be of no value. When 
the three groups have been completed, 
mail the six sheets to the Editor, 
Scientific American, 24 West 40th 
Street* New York, N. Y. Be sure that 


each pair of records is dated the same 
so that there will be no possibility of 
confusion in analyzing the results. If 
you desire to make any comments, we 
shall be glad to read them, but we can¬ 
not undertake to enter into correspon¬ 
dence in all cases. 

A report of the results of this ex¬ 
periment will he rendered through these 
pages as soon as possible. Those who 
co-operate should keep copies of their 
submitted records for comparison with 
the final published analysis. 

R EGULAR readers of Scientific 
American will notice a similarity 
between the present test and those con¬ 
ducted with Mrs. Upton Sinclair as the 
percipient, reported in some detail in 
the March, 1932, issue. Those who have 
not already done so should he sure to 
read this article, as it may give added 
information as to the methods pursued 
in telepathic investigations. In the Sin¬ 
clair experiments there was only one 
percipient; in the Scientific American 
experiments there is a potential group 
of thousands of percipients and agents 
from whom may be gleaned a mass 
of evidential data that should be in¬ 
valuable to the study of telepathy. 
Attention is also called here again to 
the article announcing the first 
Scientific American test of telepathy 
in the March, 1933, issue. Those who de¬ 
sire to read more fully of the reasons 
for accumulating thousands of records 
of telepathic experiments will find them 
in that article. Other articles on the 
same subject appeared in April and 
May, 1933, issues. 




The campaign cry during Wilson’s second Presidential campaign was: (t He kept us out of war.” He was, 
however, eventually convinced of America’s perilous position and led parades to arouse his fellow citizens 


Autocratic Versus 

Democratic Diplomacy 


By CAPTAIN W. D. PULESTON 

United States Navy 


C ROMWELL, unable to re-establish 
civil government in England, 
divided the country into military 
districts and placed a major general 
of his army in charge of each area. As 
long as that stern soldier lived, he ruled 
England efficiently, but the severity of 
his military rule prejudiced the whole 
English people against the army and 
bred a horror of a military autocracy 
that exists to this day in every English- 
speaking community in the world. 

During the events preceding and dur¬ 
ing our revolution, the British Army 
became associated in the minds of our 
ancestors with oppression and tyranny, 
and in spite of the fact that it was the 
British Army that expelled the French 
from Canada, and Washington’s Army 
and the French Navy that finally en¬ 
abled us to overthrow the British rule, 
there was a distinct prejudice against 

The opinions and the facts in this article are 
the personal ones of the writer. They are not 
to be construed as official or reflecting the 
views of the . Navy or the Navy Department. 


the military in the American generation 
that framed our Constitution. 

In addition, the fear of creating an¬ 
other despotic government caused our 
constitution makers to divide the powers 
of our government into three co-ordinate 
branches: executive, judicial, and legis¬ 
lative. This division of authority ac¬ 
complished the desired result, but it 
adds to the difficulty of managing our 
foreign affairs and our military estab¬ 
lishment. And it has only been the 
usual willingness of the legislative 
bodies to co-operate with the executive 
department on foreign affairs that has 
permitted any continuity to be given 
to our foreign policy. 

The supremacy of Parliament over 
the Crown in England has tended to 
introduce confusion into British foreign 
policies, which has been reduced by a 
gradual agreement of the leading En¬ 
glish parties upon the same general 
principles of foreign affairs. In both 
England and America, notable excep¬ 


tions to this rule of general co-operation 
have occurred and European chancel¬ 
lories have complained of the inability 
of these governments to make definite 
foreign commitments. 

It is true, however, that autocratic 
governments change their foreign pol¬ 
icies on the whims or fears of a czar 
or emperor, and that democratic En¬ 
gland during the past century and a 
half has proved a more reliable ally 
than autocratic Russia. 

After their experiences under Napo¬ 
leon I and Napoleon III, the French, 
naturally a military people, conceived 
such a fear of the military that fre¬ 
quently they have hurt their own power 
of defense by needlessly subordinating 
their military leaders to their civilian 
leaders. France has also suffered from 
the inability of a government to carry 
on without the continuous vote of con¬ 
fidence from the deputies, and her for¬ 
eign policies have been affected by her 
domestic politics. But since 1870, her 
foreign policy has been notably steadied 
by her desire for security against 
Germany. 

When modern Italy was established, 
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President Wilson and Colonel House planned 
world peace; our unpreparedness invited attack 


k adopted, with the parliamentary in¬ 
stitutions of western Europe, the par¬ 
liamentary prejudices against the 
military, although the unification of 
modern Italy resulted mainly from mili¬ 
tary action. 

If a student, solely intent on the 
truth, seeks to learn why Germany and 
her allies were able to fight the whole 
world from 1914 to 1918 and almost 
win, he should begin by studying the 
faulty relationship between the civil 
and military leaders in the parliamen¬ 
tary countries of Germany’s enemies. 

W ITH the future of England, 
France, and Italy, we are only in¬ 
directly concerned, but when we recol¬ 
lect that Jefferson and Madison led us 
into the War of 1812 unprepared; that 
McKinley let the Spanish War cost us 
entirely too many lives; that Wilson’s 
failure to prepare the Army and Navy 
in 1915 and 1916 caused Hindenburg 
and Ludendorff to risk unrestricted sub¬ 
marine war in 1917 and force us into 
the World War, it is plain that the 
American people have paid too much 
in blood and treasure for the sake of 
unduly subordinating the military to 
the civil, and they should seek a truer 
balance. 

In Germany, on the contrary, it is 
quite evident that the military dom¬ 
inated the civil. The Kaiser repeatedly 
and truthfully stated that his family 
were placed on the Imperial throne by 
the German Army and it was to the 
bayonets of his army that the head of 
the house of Hohenzollern looked for 
support. And it naturally followed that 
the Kaiser listened to the chiefs of that 
army more than he did to the Reichstag 
or his chil ministers. 


It is also plain that, al¬ 
though Germany’s military 
machine was superior to that 
of her enemies, the lack of 
political sagacity of her mili¬ 
tary leaders largely nullified, 
and finally cast away the 
fruits of these victories by 
continually creating new ene¬ 
mies that could not be over¬ 
come. 

Now it would seem that 
somewhere between the sys¬ 
tem m vogue in Germany and 
that in France, England, and 
the United States, there must 
be a system where a balance 
between the statesmen, the 
admirals, and the generals 
can be found that will enable 
the United States to escape 
more avoidable wars and be 
better prepared for the very 
few really inevitable wars. 

There can be no doubt of 
the desirability of finding a 
better balanced system, for 
every serious student or ob¬ 
server of the World War, 
pacifist or militarist, soldier, 
sailor, or statesman, has 
agreed that war is the supreme test that 
can be applied to the institutions of a 
modern state. Also the memoirs of 
leaders, civil and military, who shoul¬ 
dered the responsibilities entailed by 
the World War, agree that the various 
situations they faced from 1914 to 1918 
were perplexing and dangerous beyond 
any peace problems. 

T HE testimony of these modern lead¬ 
ers confirms the experience of the 
ancients, as numerous old proverbs and 
long quoted maxims attest. So we 
can be assured that in the fu¬ 
ture, war is the supreme trial all 
states must meet, our own in¬ 
cluded. 

Throughout all these accounts 
by prominent actors in the World 
War there runs a continuous note 
of disagreement between the civil 
and military agents of the same 
government. In England and 
France, where the civil authorities 
were dominant; and in Germany, 
Russia, and Austria, where the 
military were supreme, the same 
disagreement is found. It -may 
safely be assumed, therefore, that 
domestic misunderstandings were 
almost universal in Europe dur¬ 
ing the World War. 

This discord took various forms. 
In 1914, during the critical pe¬ 
riod of strained relations preced¬ 
ing hostilities, Bethman-Hollweg 
found his hand forced by the 
military on the ground that the 
risks to Germany were so over¬ 
whelming, if Russia were allowed 


to mobilize, that Germany also must be 
allowed to mobilize, although the Czar 
personally assured the Kaiser that Rus¬ 
sia would not attack Germany. 

In Russia, the Czar was seeking to 
localize the conflict but his General 
Staff insisted that part of the army 
could not be mobilized to operate 
against Austria alone. If it later became 
necessary to mobilize the whole of the 
army, the General Staff asserted, the 
mobilization plan was not sufficiently 
flexible to permit a smooth mobilization 
of the army groups that were intended 
to operate against Germany. For this 
reason and on the solemn representation 
of his Chief of Staff that partial mobili¬ 
zation would leave Russia helpless to 
resist any sudden attack by Germany, 
the Czar signed the mobilization decree 
against Germany. 

I N England, the collective Cabinet re¬ 
fused to recognize the imminence 
of war in the last week of July, and 
except for the boldness and wisdom of 
Churchill and Grey, the British Fleet, 
happily for England carrying out a test 
mobilization, would have been dis¬ 
persed. The next British incident did 
not develop so fortunately and a lack 
of understanding between the Foreign 
Office and the Admiralty contributed to 
the escape of the Goehen and Breslau 
from the British Mediterranean Squad¬ 
ron. 

After the war was in full sweep, the 
differences between the civil and mili¬ 
tary authorities continued to increase; 
in Germany, the military, predominant 
but not in absolute charge, were gen- 



Von Hindenburg and Ludendorff, ignor¬ 
ing civilian advice, made fatal decisions 
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erally advocating a more vigorous prose¬ 
cution of the war even though such 
procedure would offend neutrals, and 
their actions kept the Chancellor, 
Bethman-Hollweg, busy mollifying the 
injured neutrals. Similarly, the British 
naval authorities were very impatient 
with the restraints placed by Edward 
Grey upon their activities against neu¬ 
tral trade. 

It is obvious that the most momentous 
decisions during war demand a 
sound evaluation of both civil and 
military considerations. And this 
requires, first, a sympathetic under¬ 
standing between the military and 
civil agents of the governments who 
together must recommend the 
course of action to the highest 
authority and, second, a true ap¬ 
preciation of all the facts bearing 
on the situation. 

A very dramatic example of this 
dual responsibility was the decision 
made in the castle of Pless on Jan¬ 
uary 9, 1917, when the most trusted 
leaders in Germany gathered to 
consider launching an unrestricted 
war on merchant ships with their 
submarines. The question was not 
new; ruthless submarine war had 
been urged since 1915 by the Ger¬ 
man naval authorities, but had been 
successfully opposed by the civil 
authorities. 

I N the summer of 1916, Admiral 
von Scheer, with the prestige of 
the battle of Jutland fresh upon 
him, reported to the Emperor that 
the unrestricted employment of the 
submarine offered Germany her only 
hope of breaking England’s grip upon 
the sea. Such warfare had been resorted 
to on at least three previous occasions. 
But the protests of President Wilson 
had caused it to be abandoned without 
a thorough test. 

, In December, 1916, Admiral von 
Holtzendorff, Chief of the German 
Naval Staff, previously opposed to the 
plan, finally proposed to the Emperor 
that ruthless submarine war be under¬ 
taken/ and exhibited detailed tables, 
prepared with German care and based 
upon records of previous submarine 
sinkings, to show that decisive results 
could be obtained in five months. Gen¬ 
eral von Ludendorff estimated that it 
would require a year for the United 
States to land five or six divisions of 
soldiers in Europe; he thought that 
munitions had already reached their 
maximum production in the United 
States, and asserted that our entry Into 
the war would not increase the supply 
of munitions reaching the Allied west¬ 
ern front. 

Field Marshal von Hindenburg, more 
conservative, thought the submarine 
would be decisive within a year, and 
he believed die German Army could 


hold out for that length of time pro¬ 
vided the submarines materially reduced 
the flow of munitions to France from 
the United States and England. 

Chancellor Bethman-Hollweg, the 
only civilian official participating in this 
conference, reported that the Allies 
had rejected Germany’s peace propo¬ 
sals; he had no hope that President 
Wilson’s offer to mediate would be ac¬ 
cepted by the Allies. He stated there 





Unrecognized in 1914, U-boats such as these 
finally bore the fate of the German Empire 

were no prospects of obtaining separate 
peace with any of the allied states, 
and, most surprising of all, he could 
see no evidence of the collapse of any 
of Germany’s enemies. Emperor Wil¬ 
liam thereupon decided in favor of un¬ 
restricted submarine warfare. 

Meanwhile, in the United States, 
President Wilson, although his party 
managers had used the slogan “He 
kept us out of war,” knew better than 
any other person in the world that, 
unless peace came quickly to Europe, 
the United States would probably be 
involved in the world struggle. Time 
pressed, so soon after Wilson’s re-elec¬ 
tion, in a last effort at mediation, he 
tendered the good offices of the United 
States to the belligerents only to be re¬ 
buffed by the Allies, who unjustly 
suspected our President of helping the 
recent German peace move launched 
early in December, 1916, and who cor¬ 
rectly appreciated that a negotiated 
peace at that time would be a virtual 
victory for Germany. 

Woodrow Wilson had entered upon 
bis Presidency in 1913 with high hopes 
of accomplishing an ambitious pro¬ 
gram of liberal domestic legislation; he 
resented very bitterly the intrusion of 
foreign problems on his plans, and his 


idealism became apparent to the world 
in his treatment of the Mexican situa¬ 
tion bequeathed him unhelped by Taft. 

His first reaction to the European 
conflict was mainly that of surprised 
horror; he next concluded that any 
addition to our armed forces was un¬ 
necessary, opposed the efforts of various 
patriotic societies and some members 
of Congress to obtain a small measure 
of preparedness, and finally he broke 
with his own Secretary of War 
Garrison on the same question. 

During 1915, Wilson silenced 
all efforts at preparedness with 
phrases such as “You shall not 
turn America into an armed camp,” 
H but he learned from his experience 
that military force has an impor¬ 
tant part in the affairs of the world. 
During 1916, in a speech at St. 
Louis he demanded an incompar¬ 
able navy, and marched afoot down 
Pennsylvania Avenue in a pre¬ 
paredness parade, doing public 
penance for his terrible delay in 
preparing his country for war. 

D IRE results follow as inevitably 
from mistakes in national pol¬ 
icy occasioned by high motives as 
from those caused by stupidity or 
selfishness. And, in January, 1917, 
the mistake of Woodrow Wilson 
joined with that of William Hohen- 
zollern to force the United States, 
until then unscathed by the war, to 
take her turn in the fiery furnace 
, Had Mr. Wilson given more heed 

to his military and naval advisers, 
the cold-blooded decision of the Ger¬ 
man General Staff would never have 
been made. The German press would 
have writhed a little more, drawn a few 
more cartoons of Uncle Sam with his 
sheckels, and possibly composed a few 
more songs of hate, but the German 
leaders would have been wise enough 
to leave the United States at peace. 

The governments of Germany and 
the United States furnished an inter¬ 
esting contrast at this crisis; Germany 
in the full stride of successful land 
war, absolutely dominated by her two 
great army leaders, Hindenburg and 
Ludendorff, after taking counsel with 
her State, War, and Navy experts, de¬ 
liberately decided upon the only course 
that would surely lose her the war. 
She was led into this error principally 
by the unprepared condition of the 
United States, which was mainly caused 
by the idealism of the President of a 
republic in which political custom had 
gradually excluded Its military leaders 
from its higher councils. 

Looking back upon this situation, we 
realize that the German military leaders 
could not understand the idealistic men¬ 
tal processes of President Wilson. Nor 
could Woodrow Wilson, who from the 
(Please turn to page 345) 



How Beer is Brewed 



Brew kettles hold 350 barrels of extracted malt 
which when "hopped” and fermented makes beer 


T HE basis of beer is malted 
barley and bops, although 
other cereals, mainly rice, 
are used. The malt is either 
made by outside maltsters or is 
sprouted and kiln-dried in the 
breweries’ own malthouse. The 
object of the malting process is 
to soften the walls of the grain 
so that the starch becomes ac¬ 
cessible and can be resolved into 
malt sugar (maltose) and dex¬ 
trine. In the process the barley 
is steeped m water and then al¬ 
lowed to sprout, the grain being 
turned from time to time. This 
usually consumes about eight 
days. The sprouted barley is 
then dried in kilns and is ele¬ 
vated from storage bins or load¬ 
ing platforms to the top of the 
brew-house where dirt and dust 
is removed. The malt, after 
grinding, is fed by gravity to a 
cylindrical ‘"grist hopper” in 
readiness to be weighed before 
going to the mash-tub beneath. 
Meantime rice has been ground 
and cooked and is also held in 
reserve. 

All of these operations have 
been carried on with a view to the 
chemical reactions which are to follow, 
assisted by mechanical means. The 
malt-grist and rice are run into the 
mash-tub, water is added and live 
steam is admitted, the mixture being 


constantly agitated by means of me¬ 
chanically driven paddles. When the 
brew-master decides that the conver¬ 
sion of starch to sugar has been carried 
out sufficiently the solubles are filtered 
off and the solid residue is then drawn 


off to be made into cattle feed 
The remaining liquid, known 
as “wort,” drains off into huge 
brew kettles and cooks for four 
hours. The hops are added to 
the liquid, one and one-half to 
two hours before the end of the 
boiling. The action of the hops 
is to give a slightly bitter and 
stimulating taste to the beer and 
also to promote the keeping 
quality of the product. The work 
of the hops ended, they are re¬ 
moved and brew is pumped into 
receiving tanks, cooled, and 
prepared for fermentation, 
which is accomplished in steel 
and glass enameled tanks. 
Yeast in the proper quantity is 
added at this point. Here the 
sugar is transformed into alco¬ 
hol, carbon dioxide gas being 
given off and saved for future 
carbonation of the beer. 

T HE fermentation process 
takes from 12 to 15 days. 
Then the beer is aged in tanks, 
usually enameled lined, in cool 
vaults for two or three months. 
From bottling tanks the beer, 
still cool, is divided for kegging and 
bottling. The barrels are soaked, 
scrubbed and filled; the bottles are 
washed, filled, capped, pasteurized, and 
labeled. Both kegged and bottled beer 
are carbonated. 
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H IGHLY efficient machines have 
been and are the dream o£ every 
mechanical engineer, manufac¬ 
turer and user of machinery. To keep 
the machine running the greatest pos¬ 
sible number of hours with the least 
possible time and expense for repair is 
the constant effort of all engaged in the 
mechanical arts. 

If then, a pump was found that would 
run up to a hundred years, or even more, 
without ever the loss of even a few min¬ 
utes for repairs; would tolerate an enor¬ 
mous overload for da} s at a time; could 
be accelerated to three to four times 
its normal speed and still keep going; 
and if the valves leaked, could increase 
its efforts enough to compensate for the 
leaks, and still do good work—would 
not the designer and user think they 
had realized their dream? 

A pump that will do all of the things 
mentioned and more, is already at work 
in every part of the world. Perhaps you 
diave guessed by this time that it is the 
human heart. 

Most of the facts of the great mechan¬ 
ical loads carried daily by the human 
heart are well known, and this interest¬ 
ing data will be omitted. 

I N health the heart goes on its regular 
duties unnoticed, and does all of 
the work of maintaining the circulation, 
and thus carrying on the absolutely nec¬ 
essary labor to make life itself possible. 
It is not so much to the ordinary every¬ 
day functions of this tremendously in¬ 
teresting pump that it is desired to di- 
lect your attention, as it is to the fact 
that even so efficient a machine as the 
heart can be damaged and broken down 
b} improper treatment, even as can the 
best machine of metal. Everyone will 


be the better off if he knows a little 
about tins pump on which he is so ab¬ 
solutely dependent for his very exis¬ 
tence, to say nothing of his happiness 
and efficiency 7 . 

The heart and blood vessels are the 
part of the body called the circulatory 
system, and it is impossible entirely to 
separate the heart from the rest of this 
system. As the whole thing is designed 
to work together, something must neces¬ 
sarily be said about the whole system, 
but it is mainly to the heart itself that 
we shall direct our attention. 

The heart is a double force pump 
built of very powerful muscle, and with 
the most remarkable control system 
known. It is not very large—about the 
size of the owner’s fist—and yet it works 
on, day and night, for years, taking its 
rest and time for repair only between 
beats or strokes. Valves prevent the 
blood from returning when once it is 
started on its way, and the speed of 
action is nicely adjusted to the load. If 
there is a sudden need, not only does 
the number of beats increase, blit the 
strength of each beat is augmented to 
meet the needs at the time 

With such a perfect mechanism it 
would seem that little moie could be 
added to make it function satisfactorily. 
But there is much that can be done, for 
even very efficient machines need care. 
A good watch will sometimes run a 
number of years without attention, but 
it will do a much bettei job if it is 
regularly cleaned and oiled. So the 
heart will give marvelous results 
through the years under the utmost 
neglect. But much better results will 



A man who could safely do this kind of thing at 20 may not see why he should 
not do it at 40. He feels as young as he ever was, but his heart is aged 40 


The World’ 


T|/fANY heedless persons, as 
^ A the author of the accom¬ 
panying article points out, give 
their own heart far worse mis¬ 
treatment than they would 
dream of giving any machine 
they possessed—even though 
the machine can if necessary be 
tom down and given an over¬ 
hauling, or even junked and 
replaced. To paraphrase a fa¬ 
miliar advertisement: He spends 
hours fussing with the valves of 
his motor car and demands 
from them the smoothest per¬ 
formance; he refuses to over¬ 
heat them, fearing to burn them 
out. Yet he ignores the valves 
of the one engine he cannot 
hope to replace—his heart. 

—The Editor. 

be obtained, especially in later life, if 
certain simple rules are made into 
habits. 

In recent years there has been much 
discussion in daily papers and maga¬ 
zines about the increasing death rate 
due to heart failuie. This does not mean 
that the hearts of today are not as good 
as those of yesterday. But it does mean 
that some new condition has developed 
which has changed the conditions under 
which the labor must now be per¬ 
formed; and that, if we would restore 
the efficiency of other 'days, we must 
find out what the changes are and how 
to meet them satisfactorily. 

The causes operating now that tend 
to induce heart troubles are many. First, 
possibly, is rheumatism—the inflamma¬ 
tory type—which is very likely to leave 
the heart damaged. As this disease is 
more frequent in youth, recovery to 
some extent usually takes place. But 
the difficulty is that the recovery is 
never complete and that, while the 
damage remains, it may be overlooked, 
very often, in fact, the patient appar¬ 
ently has completely recovered and 
goes on with his regular work, or even 
with quite heavy athletics, for some 
years. But trouble develops, in the 
fourth decade as a rule, and in the late 
forties or early fifties the person with 
this sort of heart breaks down. 

T HEN there is the excessively rapid 
pace of present-day business life. 
The young heart withstands it all right 
but, as years increase and the constant 
tension of many years of work begins 
to tell, “blood pressure*’ develops, and 
this in turn increases the work on the 
heart very materially. In time its factor 
of safety is used up and permanent dam- 
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Most Efficient Pump 

By G. A. SKINNER, M. D. Hence (he djsasters that are likely t0 

Colonel, Medical Corps, u S Army follow the methods of exercise described 

above. 

age is done which, if nothing more, will If the individual takes a fair amount 
restrict the physical activities of the of exercise daily he is always in train- 
possessor very considerably. ing and the heart will withstand aston- 

Certain methods of life tend to use up ishing loads, even in late life. It is this 
the reserve of the heart with undue type of man who can play tennis and 
rapidity. Perhaps one of the most seri- handball in the late sixties or even the 
ous of these is the more or less common seventies, apparently without harm, 
custom of trying to get a month’s ex- While it is not wise for older men to 
ercise in a day. Many men are at their indulge in these strenuous sports, it is 
desks all day nearly every day. Then suicide to do it if they do not keep up 
occasionally they take a day off and a constant training. There is no set 
exercise very strenuously on that day, time that a man becomes old, but long 
possibly up to the point of exhaustion, observation and experience has set the 
and they figure that they have made up time as about 50 for him to commence 
the necessary exercise. It is most seri- to slow down m every way, but particu- 
ous when a physically untrained man larly m strenuous physical exertions, 
starts out on a hunting or fishing trip He may boast that he is as good as he 
and immediately goes into competition was at 25, but he is not, no matter how 
with guides and men who are physically much he may feel that w r ay. 
active much of the time. He is too proud If a man suddenly becomes aware 
to admit that he ought not to keep up that there is something wrong with him, 
with them, and does it—but often at and that his “pump” is not as good as 
the cost of a serious heart strain from it was, he should not become panicky 
•which he may not recover for a long and conclude that his work is done. Far 
time or at all. Youth will withstand from it. It is just here that the marvel- 
much more of this sort of strain than ous power to withstand punishment 
will middle and late life, as the elastic shows itself in this remarkable little 


come-back. The same thing is true of 
high blood pressure. Neither of these 
conditions is desirable, but if given half 
a chance this heart of ours will do per¬ 
fectly unbelievable things. There is, 
however, a limit, and when that is 
reached we go the way of all worn out 
machines. 

While the heart may not be taken 
out, the valves ground, a new set of wires 
installed and worn parts replaced, yet 
much can be done to keep the damaged 
heart working. This is best done under 
the direction of the physician who has 
an opportunity to study the individual 
and meet the needs as they arise. But, 
in general, moderation in all life func¬ 
tions is highly desirable for all who are 
in middle life, and is absolutely essen¬ 
tial after there is circulatory damage. 
The avoidance of sudden strains of all 
kinds, mental and physical, should be 
absolute. Taking time is an element in 
the safety of the heart, as it permits 
adjustment to loads that could not other¬ 
wise be accommodated. 

Pain is not frequent around the heart, 
but when it comes it is a serious warn¬ 
ing, and should be investigated immedi¬ 
ately. Sometimes other organs are at 
fault, but one must make sure of this, 
as such a warning from the heart itself 
may not be safely overlooked. 

I N this little portion of our anatomy, 
then, we have one of the most won¬ 
derful of all mechanical devices. It will 


limit of the circulatory system is much 
higher in youth than later. 

The same sort of strains take place 
m comparatively young men who have 
been splendidly trained athletes in col¬ 
lege and then, in the strenuous days of 
getting established in business and 
home life, have let all training go. In 
the course of ten years or so they have 
acquired a fine income, a family, and 
probably 30 or 40 pounds of surplus 
weight. Then they decide that some¬ 
thing must be done about the expand¬ 
ing waistline, and start in on physical 
exercise. If this is done in moderation 
and gradually increased as the body 
becomes accustomed to it, the results 
will usually be excellent. Often, how¬ 
ever, the same vigor is used right at the 
start that was the habit of college days, 
and trouble is almost certain to come. 

I N order to remain at the greatest 
efficiency, all muscles must be used 
regularly and enough to keep up their 
ability to perform easily the work re¬ 
quired of them. To this the heart is no 
exception for, as was said at the begin¬ 
ning, it is a muscular organ. If a reason¬ 
able amount of exercise is not taken 
regularly, the great reserve of the heart 
muscle, built up in active days, is grad¬ 
ually lost, and this muscle like all 
others gets “soft” and unable to with¬ 
stand sudden or prolonged strains. 


machine. The valves may be leaking withstand a most unusual amount of 

from a former trouble, the nervous con- punishment, but when so much of life’s 

trol may be out of order, and the heart usefulness and happiness depend upon 

may miss like a car with one or two its proper functioning it should have 

spark plugs shorted, the speed may be at least reasonable care, enabling it 

50 or even 100 percent too fast for a to do its best for the many years of 

time, yet the man may make a fair work for which it was designed. 



Trying to get a month’s exercise in a day. A man who has sat at his desk all 
winter puts in a whole day of fishing and hiking. The result may he serious 
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Is Beer Nutritious? 

N OW that 3.2 percent brew is legal in 
many states of the union, people are 
concerned with the moot question of the 
nutritional value of beer. Below are quoted 
a question and answer that appeared in a 
recent issue of the Journal of The Ameri¬ 
can Medical Association: 

u To the Editor :—A recent newspaper 
item warned women that daily consumption 
of beer is fattening. Will you kindly ad¬ 
vise me whether, in your opinion, there is 
any scientific basis for this statement? 

M. P. 

“Answer. —Obviously, if beer contains 
3.2 percent of alcohol having a calory value 
of seven per gram, and 10 percent of ni¬ 
trogenous and carbohydrate extractive ma¬ 
terials having a calory value approximating 
that of sugars, protein and dextrin, i. e., 
four per gram—and assuming that these 
‘extractive materials’ present in beer are 
utilized in metabolism—a quart of beer will 
have a value of at least 500 calories. This 
is five sixths of the calory value of a quart 
of milk. One need only ask oneself what 
the effect of adding 500 calories a day to 
the diet of a sedentary person already in¬ 
gesting a ration of liberal food-fuel value 
would be, to answer the question. It is im¬ 
possible to answer the inquiry more intel¬ 
ligently without knowing what is meant by 
‘the daily consumption of beer,’ and 
whether beer is considered as replacing or 
supplementing any part of the daily food 
allowance. Experience shows that usually it 
is a supplement to an already adequate 
ration.” 


Why Plants Are Green 


C HLOROPHYLL, the mysterious sub¬ 
stance that colors growing things green, 
is believed to he capable of transforming 
the sun’s energy into matter. Scientists 
would give a great deal to know the 
mechanism of this process and, to that end, 
are studying the properties and behavior 
of chlorophyll in an effort to learn its secret. 

Professor 0, L, Inman, of Antioch Col¬ 
lege, has established the fact that the action 
of chlorophyll is independent of the pres¬ 
ence of living matter. He ground up green 
clover loam to a fine pulp, filtered the 
mixture through close-meshed cloth to re¬ 
move all living cells and leave nothing but 
the chlorophyll and the once-living cell 
contents In a mixed and fluid condition. 


and fhgk li^bt it, under various 
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conditions of temperature, acidity, and so 
forth. Luminous bacteria, that shine when 
oxygen strikes them, were used as sensitive 
detectors of chemical activity of the chloro- 
ph>ll mixture. Their shining showed that 
the mixture, though certainly dead by all 



Cheerful? Watch his smile! It’s 
contagious these days. Rut he has 
something besides 3.2 to he happy 
about: an easily handled hand 
truck on air tires made by General 


common criteria, was still able to work with 
light to produce the raw materials of food 
and fuel. 

The chlorophyll problem is being studied 
by the United States Department of Agri¬ 
culture, at the Smithsonian Institution, at 
Harvard University, at Antioch College 
under the auspices of the C. F. Kettering 
Foundation for the Study of Chlorophyll 
and Photo-synthesis, and at the University 
of Munich.— A. E. B. 


Sugar from Wood 


C ONVERTING the leg of a chair into 
a lump of sugar would make the 
reputation of a magician, but it’s all in 


the day’s work for a couple of German 
chemists, Fredenhagen and Cadenbach, who 
have de\ eloped an interesting method of 
making sugar from wood. Their process is 
based on the solubility of cellulose in water- 
free hydrofluoric acid, producing a cleai, 
colorless solution. Diy, gaseous hydrofluoric 
acid is passed over chips of dry wood, 
causing it to shrink to a brittle cake which 
is then broken up and extracted with water. 
Acid is removed by precipitation with cal¬ 
cium carbonate and wood sugar is obtained 
l>y evaporating the solution in vacuum. The 
resulting sugar (polyglucosan) may be 
used as cattle feed or it may be converted 
into glucose and used in the regular man¬ 
ner.— A. E B. 


Garabed Again 

A GHOST out of the past stalks through 
the halls of Congress. It is a wily, 
strangely compelling ghost that at once 
casts suspicion upon the Patent Office and 
consumes the time and energies of om 
elected representatives at a time when na¬ 
tional issues of utmost importance demand 
immediate attention. It is the ghost of “free 
energy,” a sort of perpetual motion which 
was laid in 1918 by scientists after having 
been taken up seriously by Congress as a 
possible means of obtaining limitless power 
with which to end the war that was to 
“end all wars.” This “free energy” idea 
is again being taken up seriously by Con¬ 
gress because Garabed T K. Giragossian, 
the “inventor,” “claims to have discovered 
or invented a method whereby unlimited 
energy can be utilized with practically no 
expense or labor,” and Garabed evidently 
doubts, as he did in 1918, the integrity of 
our patent laws and of our Patent Office. 
He wishes favored treatment at the ex¬ 
pense of tiemg up necessary legislation, 
and Representative McLeod, who has in¬ 
troduced a Joint Resolution to consider 
gianting him a patent, is willing to give it. 

There are many facetious remarks that 
might be made anent the impossibility of 
perpetual motion or anything akin to it— 
except, of course, the tongue-wagging and 
gullibility of some Congressmen. This 
Garabed “thing,” however, is serious. How 
can Congress seriously contemplate doing 
what this man asks? How can any Con¬ 
gressman justify the proposed bill? "What 
persuasion did Garabed use on Repre¬ 
sentative McLeod? The wily Armenian has 
gone Bret Harte’s mining camp Chinese one 
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better! But because he can fool a Con¬ 
gressman doesn’t mean that he can fool 
the Patent Office or the scientists who know 
that what he proposes is impossible. 

In 1918, we said* “And so, after all, it 
turns out to be nothing but our old friend 
the fly wheel and its family of pulleys— 
that will-o’-the-wisp of the perpetual mo¬ 
tion crank. . . . Despite its ridiculous 
termination, this farce is not without its 
lessons. Mr. Giragossian’s honesty of pur¬ 
pose is demonstrated beyond measure of 
doubt, but it seems absurd that, in this 
day and generation, a man with no better 
idea of the fundamental laws of physics 
can gam the ear of Congress and have a 
special measure passed through for the pro¬ 
tection of his so-called ‘great discovery. 9 
The patent laws of our country are amply 
able to protect any honest inventor, and 
it was the suspicion of Mr. Giragossian 
that they would not give him this protec¬ 
tion that led him to seek special favors 
from Congress. Such an attitude should 
have been discouraged, but Congress, by 
its unprecedented attentions, actually fos¬ 
tered these suspicions and cast a slur upon 
regular legal means of protecting inventors 
which are provided by the Patent Office. 
Had Mr. Giragossian applied for the patent 
m the usual way, he would have been 
shown very promptly by the Patent Office 
the fallacy of his reasoning.” 

Is Congress now determined to perpetu¬ 
ate an absurdity? 


Surplus Cora for Motor Fuel? 

HALL American motorists be required 
to afford relief to American farmers by 
supplying a market for surplus grain? That 
is the question being argued in Washing¬ 
ton, as legislators consider the project of 
requiring the admixture of 10 percent of 
alcohol in all motor fuel, in order to pro¬ 
vide a new market for the farmer’s corn. 
A bushel of corn will produce, by fer¬ 
mentation and distillation, about 2 Yi gal¬ 
lons of alcohol at a cost of about 24 cents 
a gallon (assuming corn at 45 cents a 
bushel). The addition of 10 percent alco¬ 
hol, at this price, to gasoline, would in¬ 
crease the fuel cost to the user by several 
cents a gallon 


It is believed that any law requiring 
alcohol in motor fuel would be uncon¬ 
stitutional so the proposed legislation will 
probably be framed to lay a tax on 
fuel not containing alcohol. Two such bills 
are pending in the House as this is written. 
It is certain that the proposal will have 
serious consideration by the new admin¬ 
istration, pledged to an early effort to 
solve the surplus gram problem. 

Proposals of higher percentages of al¬ 
cohol unquestionably will meet opposition 
on many scores. The petroleum industry 
will fight 10 percent to the limit. Such 
mixtures require carbureter adjustments, 
certainly introduce corrosion troubles on 
storage containers and automobile parts, 
necessitate use of a third constituent for 
blending, and increase the cost. 

In discussing this question, The Lamp , 
organ of the Standard Oil Company of 
New Jersey, states that it is chemically and 
physically impossible to obtain a stable 
blend of 10 percent commercial ethyl alco¬ 
hol in gasoline without the addition of a 
blending agent, such as benzol or one of 
the higher alcohols. 

The proportion needed in a 10 percent 
commercial blend would be 20 percent, 
making the final mixture 10 percent alco¬ 
hol, 20 percent benzol, and 70 percent gaso¬ 
line. Benzol costs on the average 1514 
cents a gallon at point of manufacture. 
Gasoline, wholesale, in Iowa is about 514 
cents a gallon. ... A sufficient supply of 
benzol also could never be developed m this 
country, as 3,200,000,000 gallons would be 
needed, while the annual output has never 
exceeded 100,000,000 gallons. 

The statement also calls attention to 
the fact that absolute alcohol “is a veri¬ 
table camel for absorbing water” and that 
slight absorption of moisture by the alco¬ 
hol would result in “layers” of alcohol, 
water, and gasoline.— A. E. B. 


Home Elevator 

LIMBING stairs is hard work. To some 
people, it is a real effort. Others, by 
reason of their physical condition are con¬ 
fined to a single floor and cannot enjoy 
their entire home. A new elevator, the 
Shepard Home Lift, is a practical, eco¬ 


nomical answer to this question of climb¬ 
ing stairs. 

The Shepard Home Lift is automatic and 
may be operated from house current sup¬ 
ply. The shaft is totally enclosed on the 
second floor but no well of any kind need 
be cut in the first floor, as the car comes 



Two views of the home elevator. 

At left: The car in mid-position; 
and at rights resting on first floor 

to rest flat upon the floor When not in use 
it normally is kept on the second floor, 
but a push on the first floor button brings 
it down for use. It is 100 percent safe, as 
the upstairs door and the door of the 
car are both locked when the car is in 
use. Children or animals may play on the 
floor beneath the elevator, and in case it 
should descend upon them, it will auto¬ 
matically stop without injuring them. 


Surrounding Wires with Rubber 

UBRER-INSULATED wires are exten¬ 
sively used by telephone companies in 
connecting up apparatus and equipment 
and are of several diverse types for various 
duties and changing climatic conditions. At 
the Point Breeze Works of the Western 
Electric Company, not far from Baltimore, 
a new type of non-stop manufacturing is 
employed in producing rubber-covered wire. 
Rubber-covered wire is old but the new 
process, which is continuous, employs a 
rubber compound which is vulcanized in 17 
seconds, whereas the old process of curing 
requires hours. 

The crude rubber, sulfur, whiting, and 
other ingredients are all assembled after 
being accurately weighed and are fed into 
an internal mixer. Each ingredient is ac¬ 
curately clocked before the digestion time 
of tlie next ingredient arrives. After the 
mixing process is concluded, the compound 
is cooled on large rollers, then forced 
through screens to produce a spaghetti-like 
product which is next squeezed into a flat 
sheet, and an accelerator is added wbicb 
speeds up the vulcanization of the rubber 
far beyond what is possible if sulfur is used 
as the sole vulcanizing agent The com¬ 
pound is stripped from these rollers in rib¬ 
bons which are conveyed to the continuous 



The ingenious mechanism for surrounding electric wires with rubber 
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insulating and 'vulcanizing machine which 
is shown m our illustration. A stock screw 
forces the compound to surround the bare 
wires as they are drawn through a die and 
they then, as insulated wire, pass into the 
vulcanization chamber. When the wires 
reach the exit end of the vulcanization 
chamber or tube, they are cooled, passed 
through a fault locater to detect possible 
rubber compound defects, and are then 
ready for the braiding which serves to pro¬ 
tect the rubber. The wires are then weather¬ 
proofed and finished, receive a final test by 



Various types of testing "targets” 
mounted on the hull of the Macon 


machinery and are wrapped ready to ship. 
The machines are condensed to a remark¬ 
able degree and the continuous running con¬ 
veyors join the operating functions of over 
300 machines. 


Vitamin A in Milk Depends 
on Hay 

OW much vitamin A there is in milk, 
and in the butter made from the 
cream depends to a considerable extent on 
the kind of hay the cow gets. So reported 
Dr. E. B. Meigs, A. M. Hartman, and H. T. 
Converse, of the United States Bureau of 
Dairy Industry, before the meeting of the 
American Chemical Society recently held 
in Washington. 

Dr. Meigs and his associates found milk 
and butter produced on a basis of good 
alfalfa hay to be definitely richer in this es¬ 
sential vitamin than similar products based 
on a poor grade of timothy hay. High-grade 
alfalfa fed to dairy cows is reflected later 
in a rich natural yellow in their butter, 
indicative of a high vitamin-A content.— 
Science Service . 


Finishing the “Macon” 

HRXSTENING ceremonies were com¬ 
pleted early in March and the Macon , 
the new giant airship, began her flight 
trials under Navy supervision early in April. 
After completion of the trials the ship is 
to be stationed at the Naval Air Base in 
Sunnyvale, California. 

The test flights are not just a matter of 


the captain and the crew taking charge and 
flying away, but are very carefully thought 
out, will take 85 hours total flying time, and 
will be divided into four to six individual 
flights. Before final acceptance, the Naval 
Bureau of Aeronautics will check speed 
and deceleration; measurement of turn¬ 
ing circles; climb; interior ventilation; 
fuel consumption; stresses and strains with¬ 
in the structure; and will test auxiliary 
electrical, mechanical, radio and telephone 
systems, and so forth. 

An interesting part of the scientific work 
on the Macon is the so-called “teledeflecto- 
scope” system. One of our photographs shows 
a number of quill-like gadgets, mounted in 
some 300 places around the airship. These 
are standards bearing either a system of 
lenses and prisms, rule scales, target plates, 
or mirrors. The observer has his eye glued 
to a telescope which can be moved slowly 
from side to side, swung about a vertical 
axis, and pitched up or down. (See page 
308.) With the aid of the sighting and re¬ 
flector system and the adjustable telescope, 
the research engineers were able to mea¬ 
sure, both accurately and rapidly, deflections 
of the structure under load, to the accu¬ 
racy of 1/100 of an inch. The computation 
of the stresses of an airship is a difficult 
matter, and from the deflections the loads 
borne by various parts of the ship may be 
accurately checked. 

The Macon has the same dimensions as 
the ill-fated Akron: length 785 feet, diam¬ 
eter 132.9 feet, capacity 6,500,000 cubic 
feet of helium. However, as a result of ex¬ 
perience gained on the construction of the 
Akron , the Macon is cleaner, faster, and 
lighter, which m turn means more useful 
load. For example, the outriggers carrying 
the propellers have been faired in with 
“pants” like the wheels of an airplane. The 
radiators are built into the sides of the 
hull and can be swung in completely when 
not in use. 

The telephones have been converted to 
the dial automatic system and include 17 
stations. The trapeze for hooking-on air¬ 
planes has been considerably improved. A 
giant trap-door, 25 by 30 feet in the bottom 
of the ship is raised when airplanes are 
taken aboard or released. 



Applying outer cover to the Macon 


During construction there were 10 main 
towers along each side of the ship and 25 
intermediate towers. The last of these tow¬ 
ers was removed after the ship was 
launched or air borne, the ceremony being 
similar to releasing chocks under a suiface 
ship and allowing it to slide down the ways. 

Another photograph shows the applica¬ 
tion of the outer cover and gives an idea 
of both the towers and portable ladders em¬ 
ployed during construction. The front three- 
quarter view shows the movable mooring 
mast to which the bow of the ship is fas¬ 
tened when she is ready to be moved out 
of the hangar. 

The launching of an airship is in every 
way as momentous and exciting a job as the 
launching of a giant ocean liner.— A. K. 

“Shooting Down” Airplanes 

NDER regulations of the Department 
of Commerce, no transport flyer may 
land or take off at an airport until he has 
received a definite signal. The signaling is 
generally by means of radio, but at ports 
where radio signaling is not possible, a 
light signal is employed. This piocess of 
light signaling is termed “shooting down 
airplanes.” The “gun” with which this is 
done is a small, extremely powerful search- 



The new giant of the air, the Macon, nears completion at Akron, Ohio 
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Using the “plane-shooting” light 


light and the projectile is a beam of light 

The Westinghouse Electric and Manufac¬ 
turing Company has just developed this 
"gun,” which is 8I2 inches m diameter, 
16 inches long, and weighs only 7 pounds, 
although it has an approximate beam can- 
dlepower of 350,000. Its small size and light 
weight reduce operator fatigue in an ex¬ 
tended period of traffic control. This is a 
factor to be considered; for example, dur¬ 
ing the National Air Races in Cleveland, 
the operator using a gun gave landing and 
takeoff signals to airplanes at the rate of 
five a minute. The light gun “is equipped 
with two pistol-grip handles, and is as care¬ 
fully balanced as the finest revolver.” 

The projector must be aimed carefully, 
since it shows a beam of light which is only 
12 inches wide. The beam how T ever, is so 
powerful that it is normally visible 10 
miles in the daytime and 15 miles at night. 

The directing beam may be made white, 
red, or green by pulling the front trigger 
of the searchlight. As the pilot of the plane 
is circling the airport, the traffic manager 
shoots it with the beam. If red, the pilot 
stays up, if green, he comes in. In shooting 
airplanes, the operator aims at them by 
means of a sighting tube at top of the pro¬ 
jector.— A. K. 


The “Paddle Wheel” or Feather¬ 
ing Airfoil Aircraft 

MMENSE interest has been aroused by 
the announcement of a “paddle wheel” 
or feathering airfoil aircraft developed by 


Dr. Rohrbach of Berlin. The original 
announcement stated that the development 
work had been carried on for two years; 
that no propeller of the conventional type 
was employed; that the ship would be as 
controllable as a mosquito; that it would 
be capable of vertical ascent, of hovering 
in the air, of turning while stationary m 
the air, of flying backwards, and of vertical 
descent with the motor shut off It was 
further claimed that with loads comparable 
to those of an ordinary airplane the top 
speed would be about 150 miles per hour. 
The w r ings were to revolve about a hori¬ 
zontal axis and feather or oscillate during 
each revolution By these early descriptions 
the hope was immediately aroused in the 
public mind that the perfect helicopter had 
at last arrived. 

Helicopter designs have hitherto em¬ 
ployed the principle of revolving airscrews 
rotating about a vertical axis. The problem 
of vertical lift with such aircraft may be 
said to be satisfactorily solved. Granted 
that the lifting airscrew is of a very large 
diameter—three or four times as large as 
the ordinary airplane propeller for the same 
horsepower—very powerful lift per horse¬ 
power can be obtained. The diameter of 
the lifting airscrews must be large because 
m vertical ascent the air striking the screws 
from above has comparatively little velocity 
and therefore a large mass of it has to be 
handled. This m turn means that the disk 
area swept out by the airscrew blades has 
to be considerable. 

Inventors and designers of helicopters 
sometimes make the mistake of believing 
that once the necessary vertical lift has 
been achieved, the problem of the heli¬ 
copter has been solved. Unfortunately, there 
remain quite a number of things besides 
lift to think of. A huge airscrew so efficient 
for lifting purposes does not have much 
efficiency when inclined forward so as to 
give a propulsive as well as a lifting force 
There is another difficulty to be overcome 
m meeting the torque of the huge airscrew 
which, action and reaction being equal and 
opposite, tends to turn the whole craft 
around. That is why in all helicopters two 
screws rotating in opposite directions have 
hitherto been employed. Again, with the 
airscrew rotating about a vertical axis, the 
pitch of the blades has to be reversed when 



Artistes drawing of the “paddle wheel” aircraft in the air 


the motor stops and the helicopter comes 
down supported as by a giant windmill. The 
reversal of the pitch introduces mechanical 
complications Again, the ordinary controls 
such as the elevator become completely in¬ 
operative when the helicopter is either 
ascending slowly or hovering. Gearing down 
from the rapidly revolving motor to the 
slowly moving blades is another mechanical 
problem of some importance. 

It would seem very rash to say that a 
helicopter with an airscrew revolving in a 
horizontal plane cannot yet be achieved 
There is no doubt that with some more 
effort and closer aerodynamic and mecham- 



The working principle of the queer 
new feathering airfoil aircraft 


cal study this type of aneraft could be built 
and flown to a practical extent. The history 
of the air shows, however, only very in¬ 
different achievements thus far. The maxi¬ 
mum altitude achieved by any helicopter is 
of the order of 50 feet. The flights recorded 
do not exceed three miles in length. The 
forward speeds have been very low. Attempt 
after attempt has been made and gradually 
abandoned. 

It is yet too early to say whether the 
feathering or paddle wheel machine is cer¬ 
tain of success. It appears, however, to have 
a very sound aerodynamic basis. By auto¬ 
matically and suitably adj’usting the feather¬ 
ing, the paddle wheel can be made to give 
thrust in any direction—vertical, forward, 
downward, backward, or in an inclined line 
partaking of several of these directions. 
Elementary calculations seem to indicate 
that the paddle wheel will give not only 
sufficient upward lift but also efficiency in 
forward flight. Moreover, by adjusting the 
feathering independently on each side 
there is a possibility of complete control 
about all three axes of the craft—pitching 
up and down, rolling sideways, and finally 
turning about a vertical axis. There is, 
therefore, a possibility of control under 
all conditions. 

Our photograph shows an artist's con¬ 
ception of the wind-tunnel model of the 
Rohrbach design flying at a high altitude. 
The paddle wheels on each side are three 
in number, long and narrow and all con¬ 
nected by spiders to a central driving shaft. 
The machine has a fuselage of normal 
appearance and of light weight. Inside the 
fuselage, accessible during flight, are to 
he placed two 130 horsepower Argus In¬ 
verted-cylinder engines. 

The crankshafts of the engines are con¬ 
nected by a short shaft passing through a 
gearbox or, if the drive is transmitted 
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through a perpendicular shaft, to a trans¬ 
verse shaft about at roof height This latter 
shaft passes out left and right m a taper¬ 
ing tubular casing and is extended about 
20 feet right and left of the fuselage. On 
these outside shafts are secured three 
radially disposed lines of struts. Each row 
of these struts carries on top a blade-like 
all-metal wing which is pivoted on the 
struts down the center of its length. Be¬ 
sides these supporting struts, each blade or 
paddle is provided with a connecting rod 
gripping a shaft inside the blade and lo¬ 
cated a little ahead of the center line. The 
lower end of the connecting rod is guided 
by cams on a sleeve surrounding the drive 
shaft of the system. This sleeve with the 
cams upon it can be regulated by the pilot 
and serves to incline the blades on their 
pivots. Therefore, during the rotation of 
the whole system, each blade continually 
changes its angle relative to the supporting 
struts. This feathering is illustrated in a 
sketch, which shows diagrammatically how 
the forces on the blades change as they 
rotate under the cam control. At the top 
of the stroke the force is large and upwards. 
On the left-hand side the force is mainly 
forward. When the blade is down or at the 
right, the lift forces are insignificant. 
Further, in the arrangement shown, the 
paddle wheel exercises both a lifting and a 
propulsive effect. The complete theory of 
the feathering is rather complicated but it 
will be readily admitted that, granted cor¬ 
rect feathering, the utmost flexibility in the 
direction of the resultant force is possible 

The diameter of each rotating system is 
11 % feet; the revolutions per minute are 
300. The rotary speed of the blades is there¬ 
fore about 125 miles per hour. Should the 
engine fail, the feathering will be so 
adjusted that, the paddle wheel will behave 
in the same manner as the rotating airfoil 
system of an autogiro. 

The mechanical difficulties surrounding 
this device are, of course, considerable. 
Gearing, cam systems, drive shafts, canti- 
Ie\er support of the blade, are all of by no 
means negligible difficulty, but granted cor¬ 
rect aerodynamic theory, mechanical diffi¬ 
culties can always be overcome. 

The Rohrbach machine is somewhat simi¬ 
lar in principle to the Voith-Schneider 
feathering propeller which has been suc¬ 
cessfully employed in ship propulsion, espe¬ 
cially on the big passenger boats operating 
on Lake Constance, in Switzerland. These 
boats with the feathering propeller are 
wonderfully maneuverable and can be 
turned around almost at a standstill. In the 
United States, Kirsten has been working 
on a cycloidal propeller system which is 
not unlike that of the Voith-Schneider. 

It is also gratifying to know that another 
American, Mr. H. H. Platt, has for some 
years been working solidly and ingeniously 
on a feathering airfoil system which has 
been tried out in tbe wind tunnel of New 
York University. Another American worker 
in tbe art is a Mr. Laskowitz who also has 
secured American patents. Space will not 
allow us to deal with the specifications of 
these two inventions but it can be safely 
said that the American workers show in¬ 
genuity and inventive ability at least equal 


tion is an old idea which has been brought 
forth from time to time for many years. 
Mere ideas are of little value. The credit 
for such an invention goes to the most 
persistent, rapid, and successful developer. 

Well-informed opinion is that these de¬ 
vices have immense interest and great 
promise. If a paddle-wheel aircraft could 
be built in line with the above prognostica- 



A can of oil is opened by pressing 
it down upon the knives shown 


tions it would not influence transport avia¬ 
tion very much but it might revolutionize 
the whole situation as regards the general 
service and private flying airplane.— A . K. 


The “Pilgrim” in the Smith¬ 
sonian 

HE Smithsonian Institution in Wash¬ 
ington has added the Goodyear airship 
Pilgrim to its thousands of other exhibits. 

The Pilgrim has the distinction of being 
the first airship designed for inflation with 
helium gas, and was completed early in 
1925. The bag is 109 feet 6 inches long and 
31 feet 6 inches in diameter. It has seating 
capacity for a pilot and two passengers. 
From its completion early in 1925 to its 
retirement from service on December 30, 
1931, the Pilgrim had made 4765 flights 
carrying 5355 passengers, flown 2880 hours, 
and covered 94,974 miles. It has, therefore, 
probably flown more miles than any other 
non-rigid airship. Its power plant was a 
three-cylinder Lawrence “8” engine of 
60 horsepower. 

Our photograph shows the Pilgrim as it 


is installed in the Smithsonian with some 
airship girdeis appropriately close by. The 
neat cabin made very comfortable flying 
quarters, and mishaps with the Pilgrim 
were unknown. The Goodyear Company 
now operates a fleet of similar small air¬ 
ships m a number of cities, and they in¬ 
variably attract much attention.— A. K. 


Canned Oil Foils Bootlegger 

RANK-CASE drainings sold as new 
motor oil; inferior grades sold as the 
quality product of well-known, reputable 
refiners; 15- and 30-cent oil sold out of 
the same pump; light-weight oils sold as 
heavy-weight oils—this was the situation 
which the petroleum industry and the mo¬ 
torist faced at the hands of unsciupulous 
dealers, the bootleggers of the gasoline 
station business. 

Now, due to an invention of one of the 
major manufacturers of tin cans, the 
“gypping” can he successfully and abso¬ 
lutely stopped. The refiner seals his motor 
oil in cans and a new dispenser makes it 
possible for the attendant to open the can 
instantly at the station. 

From the outside, the dispenser looks 
like the usual measuie, with goose neck 
spout. But inside is an arrangement of 
knives and blades. When the attendant 
presses a sealed quart of oil into the dis¬ 
penser, these blades rip open the can and 
dram it instantly, completely destroying 
the container so it cannot be used again. 
The oil falls to a chamber below the knives 
and is put into the breather pipe in the 
customary way. 

Safeguarding the Propeller 

HE metal propellers used by modern 
aircraft are the result of a wonderful 
piece of engineering. Rotating at 2000 rev¬ 
olutions per minute, delivering a steady 
thrust of several hundred pounds, such a 
propeller may have an efficiency of as high 
as 85 percent; in other words, 85 percent 
of the horsepower of the engine is usefully 
delivered to the airplane. A marine or mo¬ 
tor boat propeller is more likely to have an 


to Slue German inventors. Serious study and 
a long interval of time will no doubt be 
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The Goodyear airship Pilgrim in the Smithsonian Museum in Washington 
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efficiency of only 50 percent. Such marvel¬ 
lous efficiency is only to be obtained by 
making the airplane propeller both rela¬ 
tively thin and narrow, much thinner and 
narrower in proportion to blade length than 
the marine propeller. In spite of the large 
strains and enormous centrifugal loss, and 
the whirling parts, such thin blades are 
amply strong enough for the task imposed 
on them, but if there is an indentation or 
even a deep scratch in the blade, cracks 
and ultimate blade breakage may follow. 

In warning operators of this danger, the 
Department of Commerce recommends that 
when a plane is inspected, the propeller 
also should be thoroughly checked. Any 
sharp corners, nicks, or scratches should be 
removed. This may be accomplished with 
a file or with a piece of rough wire cloth. 
The amount of metal removed should be no 
more than is necessary to convert sharp 
nicks into smoothly rounded indentations. 

Aircraft safety is being built up just as 
much by such homely precautions as by new 
inventions and engineering methods.— A. K. 


Mosquito Extermination 

B EING In the habit of spending our 
vacation in New Jersey, we can readily 
believe that if an>body knows anything 
about mosquitoes, Jerseymen ought to. 
Thus it was with considerable interest that 
we read of the work of Joseph M. Gins- 
burg, bio-chemist m entomology at the New 
Jersey Agricultural Experiment Station, 
where for some time experiments have 
been in progress in an effort to develop 


vantages of pyrethrum greatly to outweigh 
these disadvantages, however, m that It 
may be used in safety m water used for 
bathing and without harm to wild life; it 
does not discolor or stain; does not decom¬ 
pose rubber; does not retard filtration 
where sewage disposal is involved; stronger 
solutions may be used where necessary 
without damage to fish or fowl; and the 
low kerosene content eliminates the fire 
hazard encountered m fuel oil. The 1am- 
cide is said to kill larvae of mosquitoes 
breeding m grass along the edges of 
streams, whereas oil would have to be ap¬ 
plied repeatedly to be effective. The cost 
of the new larvicide is said to be lower 
for equal effectiveness than that of fuel oil. 

The preparation of the larvicide is as 
follows About four or five ounces of soft 
soap, such as potassium oleate or coconut 
fatty acid soap, are dissolved In one gallon 
of water The solution is then transferred 
to a container provided with an agitator 
and mixed for a short time or until ap¬ 
preciable foaming takes place. If no me¬ 
chanical agitator is available, an ordinary 
bucket pump can be used. Two gallons 
of kerosene extract of pyrethrum are gradu¬ 
ally poured in while the agitator is con¬ 
tinuously working. After all of the kerosene 
has been added, the mixing is continued 
for five minutes or longer The emulsion 
is then allowed to settle until the foam 


table amount of silver in it, yet it retains 
its germicidal value for several days after¬ 
ward, according to Georges Lakhovsky, 
inventor.— A. E. B. 


Half of Future Babies to Live 
75 Years 

H ALF of all the babies born in the 
future will live to be at least 75 
years old, Dr. Louis L Dublin, vice-presi¬ 
dent and statistician of the Metropolitan 
Life Insurance Company, recently pre- 



On the Pacific coast, ice in waxed manila paper packages may he purchased 
from outdoor "booths,” 25 pounds for 15 cents, by depositing coins in the 
slot. Above is shown one of the vending machines and below Is the machine 
which wraps neatly cut blocks of ice. The paper wrapping is fastened by gluing, 
General Electric cartridge type heating units being used to dry the glue 



effective mosquito exterminators that 
would be harmless to wild life and vege¬ 
tation. The result of this work is the sug¬ 
gestion of a larvicide containing pyrethrum 
emulsified with kerosene. Heretofore, fuel 
oil has been widely used. 

In a paper by Doctor Ginsburg and 
Robert L. Vannote, the disadvantages of 
fuel oil are given as: injurious to fish, 
water fowl, and plant life; tendency to 
stain; and deteriorative effect upon various 
forms of rubber. The disadvantages of 
pyrethrum larvicide are: its lasting quali¬ 
ties are less than for fuel oil; more is 
required to cover a given area (except on 
polluted water); It is less effective where 
much debris, such as dead leaves, is pres¬ 
ent below the surface. They find the ad¬ 


disappears and is kept as stock larvicide. 

A highly concentrated extract (pyrocide 
No. 20), one galfon of which is sufficient 
to make 20 gallons for application, is a 
commercial product.— A . E. B. 

Water Filter Kills Germs 

F ROM the Pasteur Institute in Paris 
comes the announcement of a new type 
of filter possessing extraordinary power 
in destroying common bacteria. It utilizes 
the oligodynamic effect of silver and Is 
constructed by introducing silver chloride 
into clay before firing. The resulting filter 
has metallic silver distributed through its 
interstices in finely divided form. Water 
filtered through the device has no deteo 


dieted. This means adding 10 full years 
to the present life expectation. Part of this 
will be accomplished by further reduction 
of infant mortality. 

“But more important is the real pos¬ 
sibility of reducing the unnecessarily high 
mortality of persons in the middle ranges 
of life,” Dr. Dublin said, “The present 
mortality of persons between 50 and 65 
years of age can be reduced by at least 
30 percent through the application of known 
principles to personal hygiene. There is 
every reason to believe that this will be 
accomplished in the course of the next 
generation during which time emphasis 
will be placed more and more on what the 
individual can do for himself m leading a 
hygienic life .”—Science Service. 


Flux Applied Like Paint 

S OLDERING of most of the commonly 
used metals except aluminum and its 
alloys is said to be readily accomplished 
through the use of a new flux, recently 
introduced under the name of “Flosal 
Cream.” This has heen developed for ap¬ 
plications where the prevention of rust is 
of vital importance. A thin film of flux is 
applied like paint and neither runs nor 
spreads.— A. E. B. 


Synthetic Vitamins 

S CIENCE will soon be able to produce 
synthetic vitamins from relatively cheap 
and abundant sources, Dr. George Oliver 
Curme, Jr., declared recently in a lecture 
at Columbia University. 

Pointing out that vitamin research is still 
largely in the laboratory stage. Dr. Curme 
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Versatile amateur movie camera 

asserted that it is not yet possible to visual¬ 
ize the exact course of development in the 
future. He explained, however, that vitamins 
A, B, and C have been found to be closely 
related to substances of complex molecular 
structure, so that synthesis “seems entirely 
possible.” 

“In the case of other vitamins less is 
known,” Dr. Curme continued, “although it 
would be surprising from the information 
now available if they were beyond the 
range of synthetic chemistry. Accordingly 
it appears that adequate supplies of vita¬ 
mins will soon be available from relatively 
cheap and abundant sources and that 
under the guidance of physiological chem¬ 
ists and dietary experts synthetic chemistry 
will be able to add another triumph to its 
many past successes.” 

Versatile Amateur Movie Camera 

A NEW 16-millimeter motion picture 
camera that will “do everything” and 
then a few tricks more, the Cine Kodak 
Special, has been announced by the East¬ 
man Kodak Company. This camera has 
been introduced because of the belief that 
10 years of amateur cinematography ha\e 
prepared the way for a 16-millimeter 
camera of maximum versatility. The appeal 
of the new camera will probably be to 
advanced amateur movie makers, motion 
picture clubs, engineers, manufacturers, 
doctors, laboratory technicians—classes of 
cinematographers having use for 16-milli- 
meter equipment with a professional cam¬ 
era’s range of abilities. 

Production arrangements provide that the 
new camera shall be precision-made by 
individual skilled labor. Fabrication will 
be entirely on a custom-made basis, which 
allows for modifications when any special 
requirements present themselves. Although 
in itself the most complete 16-millimeter 
instrument ever built commercially, the 
Cine-Kodak Special will serve in many 
cases as the basic model for the even more 
elaborate custom-built motion picture cam¬ 
era which cinematographers may desire. 

The basic model incorporates provisions 
for double or multiple exposure, dissolves, 
slow motion, fades, masking, interchange¬ 
able film chambers, variable speed, and 
framing and focusing through the main lens 
system of the camera. It has a variable 
shutter, a two-lens turret, and provision 
for either spring motor drive, hand crank¬ 
ing,. or 1 attachment of an electric motor 
drive* In addition to these features of the 
basic model, additional equipment or al¬ 
terations will on special order be applied 
to the camera in process 'of manufacture. 

11 ^ With the advent of the Cine-Kodak Spe- , 
of Wiott picture film 


may no longer be surprised to see one 
person appearing in several places at once 
on the screen, to see all the possible 
tricks of dissolving and fading and ap¬ 
pearance from nowhere, to see Niagara 
Falls slowing down or speeding up at will 
instead of maintaining its accustomed rate 
of fall, to see a “long shot” dissolve into a 
close-up at a swing of the turret, to see 
all types of “animation,” including the ap¬ 
pearance of animated subjects m the same 
scenes with living subjects, to see scenes 
interestingly masked, to see a man’s legs 
walk out from under him, to see many 
slow motion effects, to see—as the Cme- 
Kodak Special can record it—large views 
of very small subjects that were only an 
inch or two from the camera. 

Animal Research Aids Medical 
Science 

R ESEARCH with animals has frequently 
, provided valuable information in the 
treatment of human disorders. The com¬ 
mon treatment for hookworm is a case 
in point. As a result of research work in 



A trick with the new camera: the 
same person is "shot” twice in a 
single frame of the movie film 

the prevention of hookworms in dogs, more 
than 15,000,000 treatments of human be¬ 
ings have been used effectively since 1921 
when the remedy was discovered. 

The drug, carbon tetrachloride, devel¬ 
oped for the purpose by the Bureau of 
Animal Industry, United States Department 
of Agriculture, has been found to be effec¬ 
tive also for the removal of various species 
of parasites In other animals such as horses, 
cats, and foxes. Carbon tetrachloride is 
also used in practically all parts of the 
world for the treatment of liver-fluke in¬ 
festation of sheep. This condition alone 
requires millions of treatments each year. 

Since discovering the treatment, Dr. 
Maurice C. Hall, in co-operation with Dr. 
J. E. Shillinger. both of the Department, 
found that tetrachlorethylene, a similar 
chemical, was a safer drug for the ex¬ 
pulsion of hookworms from small animals 
and for that reason it has largely replaced 
carbon tetrachloride for the treatment of 
small animals in veterinary practice, and 
is being used to an increasing extent for 
the treatment of human hookworm disease. 

Sound Reproduced in 
Perspective 

AT a recent private demonstration in the 
IJL American Academy of Music, Phila¬ 
delphia, engineers of the Bell Laboratories 
displayed the results of two years of re¬ 
search on a problem of sound transmission 
by wire. On the stage of the auditorium 
were three sets of loudspeakers, three units 


to the set. Three transmission lines con¬ 
nected the reproducers to three micio- 
phones placed in a distant room where the 
Philadelphia Symphony Orchestra was 
playing. The reproduced music was perfect 
m every respect, could he built up to a 
volume greater than that of the original, 
and displayed perspective effects that en¬ 
abled the audience to visualize the position 
which the various instruments would occupy 
if they had been on the stage. 

To demonstrate the perspective effect 
more strikingly, various demonstrations 
were given. In one, a “spook” tambourine 
flitted from one end of the stage to the 
other, and from stage level to high in the 
air. Actually, the tambourine was being 
shaken before the microphones some dis¬ 
tance away, but the loudspeakers on the 
stage so reproduced the sound that the 
illusion of perspective was perfect. 

The new transmission system permits 
reproduction of frequencies covering the 
entire audible range at maximum efficiency, 
and the new loudspeakeis can handle power 
that reproduces as a mere whisper, or as a 
greater volume than the original sound 
The power output can vary over a range 
of ten million to one. Thus the auditorium 
can be filled with music beyond human 
power to produce, and striking effects of 
crescendo produced. A control board in the 
auditorium made it possible to regulate 
both volume and pitch as desired. 

The instruments employed in this system 
were designed by engineers of the Bell 
Laboratories, in co-operation with Leopold 
Stokowski, conductor of the Philadelphia 
Symphony Orchestra, who presided at the 
control board at the initial demonstration 


Transparent Vulcanized Rubber 

T RANSPARENT vulcanized rubber can 
be made from latex, the j'uice of the 
rubber tree, by a process described by a 
German rubber expert, Dr. R. Dittmar, in 
Chemical and Metallurgical Engineering. 
The latex is evaporated down to 40 percent, 
m which state it gives a film, as clear as 
glass, that can be used as dipping fluid. The 
articles are dipped at 4-0 degrees, Centi¬ 
grade, followed by vulcanization in a bath 
made by dissolving 100 grams or more of 



One of the three complete units in 
the perspective reproduction of 
sound* On top are the loudspeakers 
for high frequencies; below is the 
loudspeaker , for 1 low frequencies 
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Men who “know it all” 

are not invited to 
read this page 


T HIS page is not for the wise young 
man who is perfectly satisfied with 
himself and his business equipment. 

It is a personal message to the man 
who realizes that business conditions 
have radically changed in the last few 
years, and that there is a whole new set 
of rules to be mastered. He feels that he 
ought to be earning several thousand 
dollars more a year, but simply lacks the 
confidence necessary to lay hold on one 
of the bigger places in business. 

We should like to put into the hands 
of every such man a copy of a little book 
that contains the seeds of self-confidence. 
It is called “What an Executive Should 
Know” and it will be sent without obli¬ 
gation. 


It contains the Announcement of the 
Institute’s new Course and Service for 
men who want to become independent 
in the next five years. Among the con¬ 
tributors to this new Course are: 

Alfred P. Sloan, Jr., President, Gen¬ 
eral Motors Corporation. 

Frederick H. Ecker, President , Met¬ 
ropolitan Life Insurance Company. 

Hon. Will H. Hays, President , Mo¬ 
tion Picture Producers and Distributors 
of America, formerly U. S. Postmaster 
General. 

Bruce Barton, Chairman of the Board , 
Batten, Barton, Durstine & Osborn, Inc., 
Advertising Agents. 

Dr. Julius Klein, The Assistant Sec¬ 
retary, U. S. Department of Commerce. 


John T. Madden, Dean , School of 
Commerce , Accounts and Finance , 
New York University. 

Hubert T. Parson, President , F. W. 
Woolworth Company. 

M. H. Aylesworth, President , Na¬ 
tional Broadcasting Company. 

Thomas J. Watson, President, Inter¬ 
national Business Machines Corpora¬ 
tion. 

Dexter S. Kimball, Dean , College of 
Engineering , Cornell University. 

Can any ambitious man fail to get 
something of value from contact with 
minds like these? Here are a few exam¬ 
ples, selected from many hundreds, show¬ 
ing how this organized knowledge is 
translated into added earning power: 
CASE 1. Works Engineer, salary 
$6,000; now Vice-President and Gen¬ 
eral Manager, salary $18,000. 

CASE 2. Local Manager at $5,200; 

now BegionalManager, salary $15,000. 
CASE 3. Production Manager, salary 
$6,000; now President, salary $21,600. 

Send for this Booklet 

For the man who is perfectly content 
with himself and his job, the Alexander 
Hamilton Institute can do nothing. But 
there are thousands of men who could 
double their incomes if they believed in 
themselves and had the solid business 
knowledge to back up their belief. 

Why not investigate now? The book¬ 
let pictured at the left costs nothing and 
places you under no obligation. 


To the Alexander Hamilton Institute, 696 Astor 
Place, New York City. (In Canada, address 
Alexander Hamilton Institute, Ltd., C. P. R. 
Building, Toronto.) 

Send me “What an Executive Should Know.*'* 
which I may keep without charge. 

N A M iff „ ....... „ „ .... 



For the Man who wants to be 
Independent in the next 5 years 

T HE little book pictured above should be how you can equip yourself to take your place 
read by every man who expects to win a in the new business structure with confidence 
secure place for himself in the next five years. and increased earning power. It contains the 
It explains some of the changes which are tak- condensed results of 20 years* experience in 
incr place in the business world today. It tells helping men to forge ahead financially. 


Business 
Address_ 


Business 

Position. 
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the finest sulfur in 1000 cubic centimeters 
uf benzol 

To promote the reaction, 20 grams of 
zinc di-ethylene carbonate is used as an 
accelerator. A dip of from 6 to 12 seconds 
in this solution is used, followed by vul 
canization for 30 to 40 minutes at 122 de¬ 
grees, Centigrade. The use of concentrated 
latex and the elimination of added ac¬ 
tuators and protective colloids result in a 
perfecth transparent film of extra long 
life — A. E. B. 

Pendulum Measures Hardness of 
Metals 

R ESEARCH engineers of the Westing- 
house Electric and Manufacturing 
Company determine the hardness of bervl- 
hum by means of a Herbert Pendulum- The 



pendulum hardness tester is also used with 
thin sheets of metal, very brittle metals, 
case-hardened metals, or other materials 
that cannot stand the rigors of hardness 
testing by the Rrinnell or sceleroscope 
methods. 

A tiny spherical steel ball, of an inch 
in diameter, supports the heavy pendulum 
upon the test specimen. The spherical ball 
sinks farther into soft metals than hard 
metals, lessening the amount of the swing 
but increasing the time required for it. An 
air bubble in the curved tube on top of 
the pendulum indicates on the scale above 
the tube the extent of the pendulum’s swing, 
and from this data the specimen’s hardness 
is computed — A. E . B. 

Waterproof Book Binding 

A NEW development in lacqueied fabrics 
for bookbinding, which has the ap¬ 
pearance and feel of cloth, can be worked 
like cloth, and can take the colors and 
designs of cloth, while at the same time 
have the durable, moisture-proof, washable 
qualities of the lacquered material, has 
been perfected by the Fabrikoid Division 
of £. I. du Pont de Nemours and Company. 
The new material has already been used 
by 32 of the leading publishing houses 
on recent books. It is expected that it 
IviH create a revolution in the binding of 
books, especially school and library books, 
because of its great durability. It has been 
produced and is made available at prices 
those of cloth. ' 


The process used m developing it per¬ 
mits an extraordinary \ariety of finishes 
ranging from textures which are rough and 
rugged to those which are as soft as silk 
It owes its qualities to a new selection and 
treatment of base materials and new meth¬ 
ods of manufacture and application of the 
pyroxylin finish. 

Water Through the Ages 

I MPERIAL Rome used some 50 gallons 
of water per capita daily, according to 
The Industrial Bulletin of Arthur D Little, 
Inc. Medieval Pans used but one quart. 
Today, Naples uses about 20 gallons. Pans, 
Berlin, and London about 45; and larger 
American cities range from about 48 gal¬ 
lons daily, at Fall River, to 430 gallons at 
Tacoma, averaging some 140 gallons — 
A E B 


New Welder for Railroad 
Maintenance 


AS a result of extensive tests, the Le- 
_TjL high Valley Railroad has purchased 
six tractor welders from the Westmghouse 
Electric and Manufacturing Company for 
track maintenance work. Developed to fill 


cylinder, 65 horsepower engine with force- 
feed lubrication. Provision is made for 
cianking the engine through the side of 
the tractor. This is accomplished by using 
a 3 to 1 gear latio airanged to engage and 
disengage with the engine crankshaft. To 
simplify lubrication of gears, provision is 
made to disengage them after engine staits. 

The two propulsion motors take then 
power from the variable voltage, constant 
current, welding generatoi 

Lacquer Protects Wall Paper 

A DRAMATIC demonstration of the pro¬ 
tection afforded wall paper by lacquer 
was recently reported in Solvent Neivs by 
the U. S Industrial Chemical Co., Inc A 
small room was covered with paper of 
ordinary good quality, applied in the regu¬ 
lar way with starch paste. Afterward the 
paper was given a coating of lacquer and 
the room closed up to dry. 

Several days later, a furnace fire was 
started and steam escaping from the room 
disclosed the fact that a radiator valve had 
been left open by accident. 

The room was soaked with condensed 
water, and the freshly painted window trim 
and floor blistered. Ordinarily the wall 


Left: The pendulum for 
testing hardness of metals. 
The pencil points to the 
scale and to the indicating 
bubble in the curved tube 



Above: The mobile power- 



supply unit for arc weld¬ 
ing, mounted on a tractor 
chassis, is ideal for oper¬ 
ation in railroad yards. 
Left: The unit beside a 
track which is under repair 


the need for a mobile power supply unit 
which does not require frequent transfer¬ 
ring to and from the track for movement 
from one point to another, this ingenious 
welder eliminates the use of long and 
expensive cable leads and does not inter¬ 
fere with traffic or signal operations. It 
Is capable of operating along the shoulder 
of the track entirely clear of trains, can 
ascend slopes up to about 35 degrees and 
is stable in operation on side slopes of 
45 degrees. 

Designed particularly for reclaiming bat¬ 
tered rail ends, crossovers, switches, frogs, 
repairing bridge structures and for other 
welding operations, it is also useful for 
auxiliary power for maintenanee-of-way 
tools such as rail grinders, drills, slotters, 
and so on. The welding and power units 
are entirely self contained, furnishing weld¬ 
ing current for one operator, power for 
tools, and power for propelling the tractor. 

The gasoline power unit is a Buda, six- 


paper would have been peeled off the wall 
and ruined. But the lacquei had so well 
protected the papei that it dried quickly 
without discoloration and without loosen¬ 
ing .—A E B. 

Opax Ware 

LINE of new products, termed Opax 
ware, has been evolved through re¬ 
search at Mellon Institute, Pittsburgh, on 
an Industrial Fellowship sustained by the 
F. N. Burt Company, Ltd., Buffalo, New 
York. 

Milk bottles of this new material, as 
made commercially, are first molded in 
one piece from cellulose, without joints, 
to the shape of the standard half-pint, 
pint, and quart glass milk bottles. They 
are then impregnated through their en¬ 
tire wall thickness with Opax, a taste¬ 
less and odorless, wax-like material. These 
(Please turn to page 344) 
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CURRENT BULLETIN 
BRIEFS 


United States Earthquakes 1931 (Serial 
No. 553, Coast and Geodetic Survey), by 
Frank Neumann, is a summary of earth¬ 
quake activity in the United States and the 
regions under its jurisdiction for the cal¬ 
endar year 1931. Superintendent of Docu¬ 
ments, Washington, D. C —5 cents (coin). 


L. L. Bean’s Cat4logue for 1933 is more 
than a trade catalogue, it is a sports¬ 
man’s handbook and will be welcomed by 
sportsmen young or old Anybody who is 
thinking of fishing or camping will find 
much of interest here. L. L. Bean, Freeport, 
Maine — Gratis. 


Tourism is a bi-monthly bulletin of in¬ 
formation relative to travel in Nether- 
land India and is sent free to interested 
persons. Travellers Official Information 
Bureau No. 36, Noordwifk — Batavia — C .— 
Java. — Gratis. 


D. S. (Vol. 1, No. 1, January, 19331 is a 
monthly magazine published in the in¬ 
terests of the Department of Sanitation of 
the City of New York and is edited by the 
employees of this department. There is an 
excellent article in this issue on the sewage 
disposal plant on Ward’s Island which wall 
be finished m 1935. Room 1256 , Municipal 
Building 9 New York City — $1.00 a year, 
single copies 10 cents. 


A Welded Bridge Truss (Engineering and 
Science Series No. 40), by Richard E. 
Burt, describes a Warren truss bridge 
which is particularly adapted to modern 
welding practice. Only one all-welded rail¬ 
road bridge has been fabricated and put 
into use in this country to date—on the 
property of the Westinghouse Electric and 
Manufacturing Company at Chicopee Falls, 
Massachusetts. The pamphlet is a critical 
study. Rensselaer Polytechnic Institute, 
Troy , N . Y. — Gratis . 


Inks (Circular of the Bureau of Standards, 
No. 400), prepared by C. E. Waters, 
outlines briefly the history of iron gallotan- 
nate writing inks and has something to say 
about the aging of writing and the restora¬ 
tion of faded inks. After this comes brief 
discussions of several other kinds of inks, 
with formulas. The 38 pages are crowded 
with information and there is an excellent 
bibliography. Superintendent of Documents, 
Washington , D . C. —5 cents (com). 


Air Conditioning, a monthly magazine, 
refers to the simultaneous control of at 
least three of those factors affecting both 
the physical and chemical conditions of 
the atmosphere within a structure. The 
factors include temperature, humidity, mo¬ 
tion, distribution, dust, bacteria, odors, 
toxic gases, and ionization. There has been 
a need for a business paper devoted to this 
one of our newest industries. Air condition¬ 
ing is an opportunity for the future. Heat¬ 
ing Journal, Inc., 167 Madison Avenue, 
New York City — $2.00 a year , single copies 
20 cents. 



| They Never Dreamed 
I Could SaveMy Firm *3,547 

| But I Did, and Raised My Pay $500! 


W ORK was so slack m my regular line 
that I had to find something else to do 
I got a job m an office, but I soon 
found that “clerks” could be hired by the 
carload and had to work for any kind of 
wages the employer was willing to pay I was 
commencing to despair when one day, as I 
was glancing through a certain Magazine, I 
read how hundreds of men had become ex¬ 
pert accountants and were solving present- 
day problems, making themselves indispen¬ 
sable in business today 

What I read gripped my imagination. I 
wrote to find out more about the sensational 
training mentioned, and the amazing free 
book~-“The Modern Way To Learn Ac¬ 
counting” which was promised. By return 
mail I received it. and do you know that 
book was alive with ideas for me! I saw a 
whole new worM of opportunities opening 
up for me by taking advantage of this new, 
easy way to quickly learn expert bookkeep¬ 
ing, all phases of accounting; also economics, 
commercial law, business organization, in¬ 
come tax, auditing, costs, etc. 

You bet I enrolled The Training was a 
revelation to me. Within a short time I 
worked out a new simplified accounting sys¬ 
tem that is saving my firm $3,547 this year. 
I got an immediate raise of $500 a year and 
the assurance of a real future with the Com¬ 
pany 

Say Goodbye to Low Pay Forever! 

You’ve probably asked yourself a hundred 
times, “What’s wrong with me? Why can’t I 
make more money'”’ Instead of worrying and 
waiting for things to open up for you, consider 
the salary raising plan offered by the A. U. C. 
The details of the “Guided Experience” method 
of learning Accounting at home in your spare 
time will be sent to you without obligation. Hun¬ 
dreds of men and women have doubled and 
trebled their pay this easy way. Just read these 
three typical cases from our files: 

A few years ago E. D. Burnett of St, Louis, 
Mo., was ^ making only $140 a month. But he 
wasn’t satisfied to be stuck off in a corner on a 
routine job. He realized that training was his 
only way out Within a few months he attracted 
attention and soon after he told us he > was a 
traveling auditor for Cities Service Oil Co,, 


with earnings increased 300% 

Mr L S Cooper of San Francisco, Calif , was 
not satisfied with his old job and salary Being a 
married man he knew his only chance was to pre¬ 
pare for success at home m his spare time He 
wanted to be a Certified Public Accountant With¬ 
in two years after enrollment he^ received the 
CPA degree and 100% salary increase. 

Send for Free Book Today! 

Find out how YOU can become an EX¬ 
PERT ACCOUNTANT and EARN MORE 
MONEY Revolutionary New “Guided Ex¬ 
perience” Method prepares you thoroughly 
at home in spare time for a $3,000 to $10,000 
position as C. P. A , Executive or Govern¬ 
ment Accountant Previous experience un¬ 
necessary Personal Training super\ised by 
A H Russman, C 
P. A , and nationally 
known staff. Lowest 
cost, easy terms. 

Over 100,000 men 
and women have train¬ 
ed for success with 
A. U. C. Accountancy 
is the Profession that 
pays. Send for valu¬ 
able 64 Page Book, 

Free, showing you 
how to step up your 
earnings. There’s no 
obligation Mail the 
coupon below NOW ! 

American University of Commerce 
Dept. FA-10 17 W. Elm St. Ghicago 

— Raise Your Pay T hr on ah A V C 
J American University of Commerce, 1 

Dept. FA-10, 17 W. Elm St, Chicago, Ill. 

! Without obligation please send me your 64 
I Page Book, Free. Also full details of your 
| “Guided Experience” method and Free Em- 
| ployment Service. 

| Name . . 

| Address , ... , . . , 

| City . .... State . , 

J Age . .Present Occupation , 
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THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


H ERE is a bit of romance in the world 
of the amateur telescope maker: 

Last July we published a very popular 
description of the new Ritchey-Chretien 
aplanatic compound telescope which is ex¬ 
pected to give star images even superior 
to those of telescopes having paraboloidal 
mirrors. It was pointed out that the curves 
of aplanatic mirrors are not conic sections 
but are not too difficult for the experienced 
worker to create, once their zonal radii are 
known. Here, however, was the fly in the 
optical ointment—one must be almost an 
Einstein, we hinted, to calculate these 
curves; in fact, we inferred, the abstruse¬ 
ness of the necessary mathematics rendered 
the Ritchey-Chretien telescope practically a 


As was anticipated, this negative sug¬ 
gestion, like the one on page 65 of “Ama¬ 
teur Telescope Making,” acted as a 
challenge, which two of the regular readers 
of this department promptly took up. These 
were Professor Arthur Howe Carpenter of 
the Department of Metallurgy and Geology 
of the Armour Institute of Tech¬ 
nology and president of the Amateur 
Telescope Makers of Chicago, also 
Alan R, Kirkham of the Amateur 
Telescope Makers and Astronomers 
of Tacoma and author of two chap¬ 
ters in “Amateur Telescope Making.” 

As each seemed to have an identical 
objective we “introduced” them by 
mail. 

For the next few weeks we were 
permitted to see the many letters 
which were almost daily exchanged 
between these two, each letter con¬ 
taining evidences of progress toward 
the solution of the aplanatic curves. 
Together these amateurs have 
“busted the ‘secret 5 wide open” and 
together they have now, at our re¬ 
quest, prepared instructions for de¬ 
signing several types of aplanatic 
telescopes, which we shall present 
in three installments. After the PAJ 
process of laying out an aplanat 
has been described in abstract 
terms, the actual specifications 
(zonal radii, and so on) for three 
typical 12-inch aplanats will be imac 

given, in order that those who are PLAN 

not advanced workers and who do 
not care to follow the theory may 
also, if they wish, make aplanats. 

As the first installment goes to - 

press both authors (also co-operat¬ 
ing, Harold A. Lower of San Di- I 

ego) are making 12-inch aplanats. 

Well meant, even if a bit “high- 

hattish” advice to the new be- _ 

ginner is to make at least one com¬ 
mon Newtonian and one common (parabo¬ 
loidal) compound telescope—itself ad¬ 
vanced work—before attempting an aplanat, 
for the latter is advanced billiards. It Is a 
kind of super-refinement whose very ad¬ 
vantages over paraboloidal telescopes he 
will he likely to ms% even, assuming that 
he can create its pe^iar'^cnryes, until he 


has gained both a general telescope making 
and a general observing background and 
thus educated himself up to it. Otherwise, 
if he attempts it, he may wish he had 
never been born. The aplanat is an adven¬ 
ture, even to the professional—though a 
number of advanced amateurs are now at 
professional level m practical ability. 

The following is bv Messrs Carpenter 
and Kirkham. 

“ORDINARY types of reflecting tele- 

V/ scopes—even including those having 
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Above , left: Images at 2 1 / 2 , > 5 r and 10' offi the 
axis. Right: Same in a Ritchey-Chretien aplanat 
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paraboloidal mirrors—do not focus per¬ 
fectly the light received from objects in 
oblique positions; the light from such 
objects spreads over a part of the field. 
The form of image given is shown in 
Figure 1. The image is wing-shaped and 
hairy, that is, it has ‘coma/ The point of 
the image is directed toward the center of 


the field. Drawings were given of the im¬ 
ages of stars at different distances from 
the center of the field in Newtonian tele¬ 
scopes as compared to aplanatic telescopes 
in Scientific American, July 1932. (The 
same drawing is again reproduced here¬ 
with.— Ed ) 

“The cause of this aberration or coma 
may be seen from Figure 2, which is a 
vertical section of a paraboloidal mirror. 
The arrow represents the path of rays of 
light parallel to the axis. These come to a 
sharp focus at F. Thus, for objects parallel 
to the axis, the paraboloidal mirror gives 
a perfect image and leaves nothing to be 
desired. But the paths of three typical 
oblique rays are indicated by the broken 
lines reaching the mirror at the zones, P", 
P' and the center V. The rays reflected 
from P' and the center V come to a focus 
at F' on the opposite side of the axis, hut 
not in the image plane. Rays from the 
outer zones—for example, at P"—do not 
pass through the secondary focus F' but, 
crossing the pencil at F", they reach the 
image plane at I". H. C. Plummer 
(Astronomical Journal , May 1898; 
Monthly Notices , Royal Astronomi¬ 
cal Society, March 1902) shows that 
the points, P\ F, and F' are points 

_ _ on a circle. This means that the 

image field of a paraboloidal mirror 
is the surface of a sphere: its radius 
of curvature is equal to one half of 
the focal length of the mirror. (Bell, 
“The Telescope, 55 page 95.) These 
facts are usually ignored when test¬ 
ing the zones of paraboloidal mirrors 
at the center of curvature. 

“The ‘comatic image’ is often 
shown as a series of circles tangent 
to the sides of an angle of 60°, Fig¬ 
ure 3. Actually it is quite a com¬ 
plicated series of curves. They were 
: worked out and traced by Plummer, 

Crockett and others and were re¬ 
produced by Chretien in his 26- 
page article on ‘Aplanatic Tele¬ 
ga scopes, 5 in the French publication 

Revue 5 Optique , January and Feb- 
, ruary, 1922. Professor Ritchey 
states that this spread of light is 
sufficient to reduce by two magni¬ 
tudes the light of faint objects 
near the edge of the field in large 
„ pI telescopes, and is an important con¬ 
sideration in the study of star 
clusters, faint nebulae, and plane¬ 
tary detail. 

“This aberration is inherent in 
the paraboloidal curve and cannot 
be overcome by any foim given to 

_ a single reflecting surface. K. 

Schwartzschild, in Proceedings of 
the Komglichen Gesellschaft der Wissen- 
schaften of Gottingen, 1905-06, made an 
exhaustive study of this problem and de¬ 
rived curves for two compensating mirrors 
on the Gregorian plan, so combined as 
nearly to free the field from the straying 
light up to two degrees or more from the 
center. His equations are in the form of 
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a rapidly comerging infinite series and are 
perfectly general, being applicable to any 
reflecting telescope faming two mirrors. 
Abbe’s sine condition and the fundamental 
concept of Hamilton that the paths of all 
rays through optical instruments must be 
of equal length, were taken as the basis 
of the investigation. Only thus could tele¬ 
scopes be stigmatic and aplanatic too. 
Through a beautiful mathematical analysis, 
Schwartzschild derived simple formulas 
■which can be used by anyone to calculate 
two surfaces, compensated to give aplanatic 
images.” 

Messrs. Carpenter and Kirkham’s ex¬ 
planation of the aplanatic telescope will be 
continued next month, and m the month 
following there will be especially calcu¬ 
lated data from which those who do not 
wish to design their own aplanats can 
make one. 

T HE “Amateur Telescope Makers of 
Chicago” are planning big doings for 
the forthcoming national get-together of 
amateur telescope makers, which will be 
held at the Adler Planetarium in Chicago, 
from Wednesday, June 21 to Sunday, June 
25. In the Planetarium there will be, not 
only during these few days but during the 
whole summer, a booth and shop devoted 
to amateur telescope makers, kept open by 
the members of the Chicago organization 
named, and this will serve as a kind of 
general headquarters of the amateur—a 
sort of “hang-out ” 

This "will not be merely a fixed exhibit 
but an optical shop in actual use. There 
will be apparatus for tests of various kinds 
and at least two grinding machines, one 
designed by Zeiss and the other (so it is 
rumored), by the great inventor, Rube 
Goldberg. There will be apparatus for mak¬ 
ing small lenses, eyepieces, and so on; 
also a lathe. There will be polishing posts, 
not merely to look at, for someone will be 
there exercising mirrors on them. A fair- 
<uzed flock of telescopes made by Chicago 
amateurs wall be on exhibit, likewise vari¬ 
ous mirrors, including a series of the new 
sputtered kind. 

At the convention or get-together there 
will be but one day of formal meeting, to 
be announced later. This will be followed 
by a dinner. The secretary of the Amateur 
Telescope Makers of Chicago is William 
Cal him, 1319 West 78 Street, Chicago. As 
the amateur telescope making movement has 
now reached large proportions the country 
over, a national organization of some kind 
is to be formed at this meeting. We have 
often been importuned during the past few 
years to attempt this ourselves, but have re¬ 
fused because we believed it would come 
spontaneously, and therefore actually he 
spontaneous, when the time was ripe. 

R ussell w. porter writes that he 

expects to drive east from California 
for the national convention; John M. Pierce 
says he will drive to Chicago; Leo J. Scan¬ 
lon of the Pittsburgh group says he will he 
there if he has to walk; your scribe, with 
some past experience as a hobo, will arrive 
quietly via the freight terminal. And every¬ 
body will he poor but happy. This will 
not be a high-hat convention, so leave your 
dinner coat in mothballs. And now—every¬ 
body on to Chicago—let’s make it a crusade 
if not a hunger march. Beat the tom-toms, 
gather in your clans and come. 


AMATEUR TELESCOPE MAKERS 

We ship materials anywhere at the lowest possible prices for first quality merchan¬ 
dise. Reflector Making Kits include glass discs of proper thickness, eight grades of 
Abrasives, Polishing Materials and Simple Instructions, sizes 4" to 12" 

Other Tinsley products and services Eyepieces, Prisms; Rack and Pinion Eye¬ 
piece Holders, Finders, Cells, Complete Mountings and parts, finished or rough cast, 
Silvering and Lacquering; Books on telescope making and amateur observing; Tech¬ 
nical advice and mirror tests free of charge, Complete Equatorial and Portable 
Altazimuth Telescopes ready for use. 

Send 6c m stamps for 24 PAGE FULLY ILLUSTRATED CATALOGUE, de¬ 
scribing and picturing all products. 

TEVSUEY TELESCOPE AND INSTRUMENT CO. 

3017 Wheeler Street Berkeley, California 


Headquarters for 

Telescope Makers Supplies 

Mirror-Making Outfits r Prisms i Hobbygraphs / Eyepieces 
Finder Telescopes i Mounts / Optical Class for Refractors 

I Special: THE ERECTOR 

Makes any eyepiece an Erecting Eyepiece, giving a RIGHT-SIDE-UP 
Terrestrial Image 
Postpaid, #6 00 

SEND YOTJR MIRROR FOR FREE TEST AND ADVICE 

Write for Tree Price List 

JOHN M. PIERCE, 11 Harvard Street 9 Springfield , Vermont 



AMATEURS 
Round—Mahogany 
Telescope Tithes 

Built up of 12 staves held by hardwood maple 
slip-tongues—waterproof glue Exterior turned 
accurately round in lathe 
Tube for 6" f/8 $T 50 Postpaid. 

Other Sizes at nominal rates 
1 H King, 112 Homestead Ave, Amityville, N. Y 


Silvering Made Easy by the BARREL Process 

Kits supplied which contain all necessary ingredi¬ 
ents m measured quantities Specially recommended 
for telescope mirrors Failures eliminated Equally 
successful in the hands of novice or expert Full direc¬ 
tions with each kit Send for descriptive circular 
THEODORE WOOD IS W. 42nd St., N. Y City 


REFLECTOR KITS 

Prisms, Eyepieces, Setting Circles, Slow Motion Gear¬ 
ing Sihott-Jena Optical Glass Grinding Machines— 
Grinding Laps. Abrasives, Polishing Rouge—H C F 
Telescope Finders—Tripods, etc Prisms, Mounted in 
Holders to Fit Eyepiece These units are composed 
of a 90° Optical Glass Prism in skeleton tube with 
most of the wall cut away. 

1% $6 00 1% $8 00 1% $9.50 

Telescope Finder with Diagonal Eyepiece 
1% 8X $8 00 10X $ 10.00 

Quality Outfits 5 "—$3.00, 6"— $3.50 
Everything necessary to complete High grade mirror 
Abrasives, Rouge, etc. Quality Equal to any 

FRED MULLER 

2!7-7th AVE. NEW YORK, N. Y. 


—Telescope Makers— 

Make that extra telescope NOW. We were fortunate In 
buying a quantity of 9" discs, I" and IV 2 " thick, 
guaranteed quality, at a low price. While they last, 
you may get the complete set. Including 2 glass discs, 
abrasives, pitch, beeswax and rouge, for only $5. 

3rd Edition of Amateur Telescope Mak¬ 
ing, 500 pages with above order—$2.50 
The above disc, semi-polished to 70" f 1, rouge and 
HIGH to parabolize—$10. 

1" Rams den eyepiece. Standard 1&" dia-$2 25 

1" Prism suitable for 6" or 8" „ ., ...$2 75 


REFRACTORY AND REFLECTING OUT¬ 
FITS, PRISMS. EYEPIECES, LENSES. 


Smd for 19S3 catalogue on Telescopes, 
Microscopes, Binoculars and Optical Supplies. 


PRECISION OPTICAL SUPPLY CO. 

991 E. 163rd Street New York City 


Amateur 

Telescope Making 

Albert G. Ingalls, Editor 

All the Information you will need as to 
grinding, polishing and silvering mir¬ 
rors How to test and correct them. How 
to design and build a mounting, together 
with a few chapters of more advanced 
work. All in language anyone can un¬ 
derstand. $3.00 postpaid domestic. 

SCIENTIFIC AMERICAN 



RAMSDEN EYEPIECES 

Lenses made from finest optical glass 
Mountings of polished brass 
A quality eyepiece 

l" O. D. 1*4" Each $4 00 

SILVERED DIAGONALS 

Use in place of prisms 
Front face silvered and lacquered 

Diagonal for 6" Mirror $ 50 

" “ 8 " “ ,75 

" “ 10 " “ 1 00 

“ " 12" « 1.50 

MIRRORS 

Silvered and Lacquered 
Bra&hear Process 
6" to 8" $3.50 9" to 12" $5.00 

A11 goods shipped prepaid Write for circular , 

DONALD A. PATCH 

38 Crescent Street Springfield, Vt. 
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24-26 West 40th Street 
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New York City 

OFFICES 

INDIVIDUAL FLOORS 

Available 

NORTH LIGHT • FRESH AIR • SUNSHINE 

The maximum in Transportation Facilities. The 
minimum in traffic congestion. The highest type of 
service and tenant occupancy. Rentals have been ad¬ 
justed to meet the requirements of today. 

Cross & Brown Company 

Agent 

270 Madison Avenue, N. Y. C. CAledonia 5-7000 



Marcus Da/S 0r\the“Ship's Deck” 

Look out across mile# and miles of blue-green 


Special 
Low Weekly 
Rates 

European Plan 
i/ Desired 

HP* 

250 ROOMS 
• 

OVERLOOKING 
THE OCEAN 
« 

SEA WATER 
BATHS 



water from the “Ship’s Deck” atop Colton Manor, 
Breathe in the health-giving salt air. It’s marvel¬ 
ous what nature and Colton Manor combined can 
do—inexpensively! 

foItonManor 

V One of the finest Hotels 
In Atlantic City 

Come for the week-end or stay as long as you please. Enjoy the 
luxury of the finest appointments at reasonable rates. 
Booklet Write or wire for reservations, 

A C . ANDREWS, Pres & Managing Director 
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MUNN, ANDERSON* STANLEY* FOSTER 8c LIDDY 
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MUNN 8e CO. 


PATENT ATTORNEYS 
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bottles will not break upon dropping on a 
concrete floor, will not soften under con¬ 
stant exposure to water or lactic acid, and 
will pass through all types of filling and 
capping equipment without any complicated 
change m the practice that is followed in 
filling glass bottles. Opax bottles are 
opaque, one third better heat insulators 
than glass, and can be supplied in any 
solid color; they take the standard No. 2 
or No 3 cap, but the hoods or other special 
sanitary caps can be eliminated by crimp¬ 
ing over the pouring edge of the bottle, so 
that it is completely protected until the 
contents are poured out. 

Cottage cheese containers and butter and 
laid tubs are made of the same material, 
which will not soften regardless of the 
length of time it is exposed to water or 
lactic acid. They can also be perfectly 
sealed by crimping. 


New Low-Priced Microscope 

F OR the low price of five dollars, the 
amateur microscopist can now obtain 
a microscope that magnifies 100 times, the 
product of Wollensak Optical Company. 
With rack-and-pimon focusing and remov¬ 
able minor, the instiument stands over 7 


New low-priced microscope 
that magnifies 100 times 
and is equipped with rack- 
and-pinion focusing and 
also a removable mirror 



inches high when extended, about 644 
inches high when collapsed. The finish is 
crinkle lacquer and chromium plate. Two 
glass slides and a case are included. The 
optical system is of excellent quality. 

For mounting microscope specimens, a 
new set for amateurs, recently announced, 
contains alcohol, xylol, Canada Balsam, 
specimen box, preserving jar, 10 mounted 
specimens, 10 glass slides, cover glasses, 
dropper and 2 dissecting needles m a case. 
The entire outfit is compact enough to 
carry into the field if desired. Heretofore 
similar mounting sets have been expensive 
and bulky. 


Peculiarities of Pigs 

S TUDENTS of the habits of the hog, on 
the one hand, prefer left ham sand¬ 
wiches, but students of physiology, on the 
other hand, prefer right-handed sugar. It 
seems, says Food Industries , that the swine 
in scratching himself exercises his right 
ham more vigorously than his left, making 
It tougher. As for sugar, the types that 
rotate polarized light to the right, such as 
dextrose, produce better muscular control. 
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Greets Hill farms 

city line and Lancaster pike 

Overbrook-Philadelphia 

PENNSYLVANIA 



Better health will equip you 
to do a better job. Vacation at 
Green Hill Farms. Whole¬ 
some outdoor recreation, effi¬ 
cient service and food that 
makes you eager to eat. 

All Outdoor Sports 

Write for Booklet SA 


L. Ellsworth Metcalf 
Manager 


Counters 



& 1 iwSk~R2°T 


INCORPORATED Hautfoud. Qqhh 


Make Money a t Home / 


> Grow Mushrooms in your cellar or shed! i 
W 'tvwJi Big demand Experience unnecessary, 

|S. we tell you how Famous White Queen j 

spawn. Illustrated book Free. Write today^ 
AMERICAN MUSHROOM INDUSTRIES LTD.. DEPT 794, TORONTO, ONT.® 


■pend Spring Summer 

_ _ _ _ _. _ and Fall gathering but-' 

terfliOT insects—pleasure or profit. I buy hundreds 
of kinds for collections. Some worth $1 to *7 each 
Simple outdoor tfork w ith my instructions pictures, 
pnce-uat Before sending butterflies, send 10 cents (not 
stamps) for my Illustrated Prospectus 

Mr. Sinclair, Dealer ui Insects 
Dept. 36, Box 1424, San Diego, Calif. 




AGENTS 500% PROFIT 

GUARANTEED GOLD LEAF LETTERS 

For Stare fronts and office ’windows. Anyone can put them 
on. Free samples. Liberal offer to general agents 
METALLIC LETTER CO 440 N. Clark St. Chicago 


BIG 3 FT. TELESCOPE bound Powerful 8-x 

Lenses. 10-Mile range. Special Eye Piece for looking 

Sun included FREE Makes an ideal Microscope. Guaranteed I 
Postpaid $1 75. C. 0 D 15c extra. Order today 

BENNER & COMPANY, T-46, TRENTON, N. J. 



GEARS 

la Stock— Immediate Delivery 

Gears speed reducers sprockets thrust 
bearings, flexible couplings pulleys etc. A 
complete line is earned in our Chicago stock. 
Can also auote on special gears of any kind. 
Send us your blue prints and inquiries. 

Write for Catalog No. 20 
CHICAGO GEAR WORKS 
769-773 W. Jackson Bivd., CHICAGO, Ill. 


This sidelight on the eccentricities of 
hogs suggests reference to a recent law-suit 
in which experts of the New York Central 
Railroad argued that the quality of pork 
may be influenced by pig psychology. The 
railroad was sued by Choice Boneless Ham 
Co., when the latter received a carload of 
spoiled hams. The experts ventured the 
theory that the hams were tough because 
the swine were terrorized on approaching 
the executioner’s block.— A. E . B. 

i 

I 

AUTOCRATIC VERSUS DEMO¬ 
CRATIC DIPLOMACY 

(Continued from page 328) 


most altruistic motives voluntarily withdrew 
our Army from Vera Cruz in the face of 
abundant Mexican provocation, anticipate 
the controlling reasons that would sway 
the minds of the German leaders, solely 
intent on finding a successful issue from 
their dangerous but far from hopeless 
situation. 

International crises such as these de¬ 
mand competency rather than brilliancy. 
There were competent civilians in Germany, 
well informed of the United States and 
its President, who could have warned the 
German military leaders of their error, 
and there were competent military men 
and naval officers in the United States who 
could have warned our President in 1916 
that the German leaders would decide the 
question of the submarine warfare entirely 
upon the technical data indicating its suc¬ 
cess or failure. 

The German government almost entirely 
submerged the civil view; our government 
practically ignored the military. Each fell 
into naturally resulting errors, and from 
these errors arose two courses of action that 
caused our country to enter a war, and to 
enter it with its army almost as naked as 
a new horn child, and with a poorly 
equipped navy. 

The impossibility of nations seeing them¬ 
selves as others see them makes inter¬ 
national negotiations difficult at all times 
and highly dangerous during international 
crises. 

The German generation of the World 
War, in the full stride of a vigorous na¬ 
tional life, whose unity was obtained only 
after three wars, who regarded the Army 
with a peculiar affection and their Navy 
with a glowing pride, could not understand 
the mood of their contemporary easy-going 
Americans indifferent to the national de¬ 
fense, and readily accepted the assurance 
of their press and leaders that the Yankees 
were interested only in chasing dollars. 
But the German leaders should have known 
better and Ambassador von Bernstorff who 
had a very clear comprehension of Ameri¬ 
can civilization did repeatedly warn his 
government that it was underestimating 
the potentialities of the United States as a 
military power. All this was in vain, and 
the German leadership that had success¬ 
fully conducted the greatest war their 
country had ever waged made their one 
irretrievable error. 

The significant part of this experience 
for our American public, is that the very 
virtues of a nation, being misunderstood 
by another, may hasten the war it seeks 
to prevent. And Germany is not the only 
nation that fails to understand American 



In all the 
WORLD 
No Other 
CAMERA 
Like This! 


Bocau-.e it is the only Quirk-Acting Auto¬ 
matic Winding, Ground Gla-» Furu-nng Camera 
u-ung Standard Roll Film Good for 
ill purposes 


No Double Exposures with “PAL KO”’ 

Used by Got eminent, Educational Institu¬ 
tion Experts and important Publishing 
Companies, wheie perfect records are re¬ 
quired Simple ’ Positive r Dependable f 
Even a notice can obtain perfect pictures 
ev ery time * 

3 Cameras m One* “PAL K0“ enables you 
to take full postcard 3A, or % or H this 
size—making as many as 19 pictures on a 
6 exposure film * 


SAVINGS ON FILMS ALONE WILL SOON 
PAY FOR “PAL KO”! 
SATISFACTORY PERFORMANCE GUAR¬ 
ANTEED OR MONEY REFUNDED’ 


No Separate Parts or Attachments are Necessary' 
The astounding feature-, and quality work of "Pal 
KO’* will appeal to you Obey that impulse— 
WRITE TOD \Y FOR FREE C ^TALOGI’E 

Special Territories to Qualified 
Representatives ! 

PAL KO Inc. 

819 Wash. Blvd. CHICAGO Dept. S 


THE AMERICAN RIFLEMAN 

No Other Journal Like It 

THE AMERICAN RIFLEMAN is the one 
firearms magazine that speaks with authority. 
Technical experts say there is no othei jour¬ 
nal quite like it It is complete. The scope of 
the Rifleman embraces e\ ery subj'eet of in¬ 
terest to the gun lover It is authoritative. 
The Rifleman is recognized the world over as 
the leading authority on firearms and their 
use It is inspiring. Every issue suggests 
numerous ideas for making things m your 
shop. 

For example, a recent number of the Rifle¬ 
man contains an article on “Making a rifle out 
of the Model 1917 Enfield/*—an article of 
paiticular interest to the man who is looking 
for new work-shop ideas Let us send you a 
copy of this issue just as a sample of what 
the Rifleman is like Let us tell you about the 
benefits of membership in the National Rifle 
Association, too The N R. A publishes THE 
AMERICAN RIFLEMAN and sends the maga¬ 
zine to members as one of the benefits of 
membership. 

Our little folder “How to get the maximum 
enjoyment out of your guns" explains all the 
privileges enjoyed by members of the N R. A 
—tells how to get the most enjoyment out of 
your hobby, too If you will write us a postal 
—or clip and mail the coupon below, we shall 
be glad to send you full particulars. 


NATIONAL RIFLE ASSOCIATION 
823 Barr Building, Washington, D. C. 

Tell me how I can get the maximum enjoyment 
out of my guns—and my hobby 

Name --—__ — —______ 


City 


NOTE A sample copy of TJTB AMERICAN RIFJLJB* 
MAN (the issue containing an article on — 
a rite") will also be 1 sent if you inclose 9e in s 
to cover cost of mailing and 1 
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Patent Attorneys 

SCIENTIFIC AMERICAN BUILDING 
24-26 WEST 40th STREET 
NEW YORK CITY 


1319 F ST . N W. 
WASHINGTON, D. C. 


714 SOUTH HILL ST 
LOS ANGELES, CAL. 


582 MARKET ST. 

SAN FRANCISCO. CAL. 

INFORMATION ON REQUEST 


MAKE 

YOUR 


INVENTIONS PAY 

Millions have been made from ideas prop¬ 
erly developed and protected by inventors One 
of the first steps is the development of a 
practical working model 
Send us rough sketch or model of vour idea 
2M We will submit complete report backed by 30 
Jffwv. years' experience in model making, Conti - 
** dential service Modern equipment Bank ref¬ 
erences furnished FREE booklet “Making Inventions Pay ” 
CRESCENT TOOL COMPANY, Dept. H, Cincinnati, Ohio 



I SELL PATENTS 

If you wish to add New Products to your line, 
or have a good Patent to sell, write me— 

CHARLES A. SCOTT 

Established 1900 

773 SA Garson Ave. Rochester, N. Y. 



PATENTS 


SMALL IDEAS MAY HAVE LARGE commer¬ 
cial possibilities. Write imniedmteb for infor¬ 
mation on how to proceed and “Record of In¬ 
vention" form Delaiat are d ingeroiis m patent 
matters. Clarence A. O'Brien, 548B Adams 
Building, Washington, D. C. 


Make MONEY 

tz Patent ofIdea 


My New Book Tells How 




My 16-page booklet tells how I can get your 
invention before 2000 executives—-all prospec¬ 
tive purchasers! No need of patent or copyright 
before using my service. My plan protects you. 

Save time and dollars. Know 
within a few days the real value 
of your idea. 

SEND FOR BOOKLET 

Don’t send plans or drawings. 
Merely fill out and mail coupon for 
booklet and registration blanks free. 

Belay U Costly, Act Now! 


\ Mat/ COUPON To da 


John W. Hum*, John W. Hunt Co. 

515 W. Washington Blvd., Los Angeles, Calif. 

WiduQOt obligation please send me fwl -details about your new 
idea marketing and protective service. ' 

NA ME _ __ADDRESS__ 

CITY and STATE___Dept. E6 



national psychology It is extremely puzzling 
for the Japanese, with their just pride in 
their own Army and Na\y and their un¬ 
affected pleasure m the practice of arms, 
to understand how we could allow the 
Mexicans to invade the United States and 
not inflict exemplary punishment. And at 
least one Japanese paper actually at¬ 
tributed our withdrawal from Vera Cruz 
m 1914 to the few losses w T e suffered dur¬ 
ing that minor campaign. 

It is easy to see now that the German 
government in 1917 had mistaken the pa¬ 
tience and forbearance of Mr. "Wilson for 
fear, and had accepted his election as the 
apparent endorsement by our people of the 
slogan “He has kept us out of w T ar.” While 
the failure of the United States to make 
preparations for war lent them the false 
but comforting thought that even if this 
pacifistic American people decided upon 
war, they would be unable to intervene in 
western Europe in time to affect the de¬ 
cision. 

The decision of Pless and its resulting 
effect on the United States shows that 
while two may be required to make a 
private quarrel, the acts of one state may 
force another peaceable state to take up 
arms. It also provokes a flood of reflec¬ 
tions on mankind’s inability to control 
human affairs wisely. 

But some timely and homely facts emeige 
from a consideration of this situation that 
should impress themselves upon our Amer¬ 
ican public who are primarily concerned 
with the future of the United States during 
the next decade. First, we have unduly 
suppressed our military and naval advisers 
until they have become practically without 
a voice in our peace-time policies. In cer¬ 
tain other powerful countries the military 
element dominate the councils of their 
Cabinets. That is to say today in the world 
in 1933 the same opposing political struc¬ 
tures exist that led us from a misunder¬ 
standing to war with Germany in 1917. 

S OME foreign attaches and writers be¬ 
lieve, and have already openly stated, 
that our desire for limitation of arms 
springs from no higher motive than a de¬ 
sire to avoid their cost. The fact that 
altruistic ideas inspire our people in their 
desire for peace is accepted with polite 
skepticism abroad. 

It seems evident therefore that we, in 
our country, should, for the present at 
least, cease seeking Utopias where war has 
been entirely banished, and pursue the 
more moderate objective of making future 
American wars more remote, and unavoid¬ 
able wars less costly in American blood 
and dollars. 

This will require that our civilian leaders 
at least contemplate the possibility of war, 
and take more counsel with their military 
and naval advisers on means to prevent 
some wars and enter the unavoidable wars 
sufficiently prepared to play a man’s part, 
so that we will not again send Americans 
to be lead by patriotic but semi-trained 
officers to modern battle-fields. 

It is a reasonable conclusion that if 
there had been a better understanding 
between our military and civil leaders in 
1915 and 1916, Americans might have es¬ 
caped the World War, or, had we been 
dragged into it, we would have entered 
better prepared and been spared the loss 
of much blood and treasure. This under- 
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of food, accommodations and 
service of this outstanding re¬ 
sort hotel is obtainable for 
your 1933 vacation at rates so 
low, that a visit for a week-end 
or a week will be even less than 
your regular living expenses. 

Fresh and salt water baths . . 
Three ocean view sun decks 
.. .Vita-glass solarium. Attrac¬ 
tive family and weekly rates. 

R. B. Ludy, M. D. 
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forms of assignment, sale 
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- PATENTS- 

Trade Marks, Copyrights, Patent Litigation Hand¬ 
book with illustrations, 100 mechanical movements 

Sent free on request. 

ALBERT E. DIETERICH 

Successor to Fred G, Dieterich & Co. 
formerly member Examining Corps U. S. Patent Office 

REGISTERED 

PATENT LAWYER and SOLICITOR 
„ ' 602-H Ouray Bldg. 

30 Years’ Experience Washington, D. C. 




JUNE • 1933 


SCIENTIFIC AMERICAN 


347 


Corn Exchange 
Bank 

Trust Company 


13 WILLIAM STREET 

and 

72 Branches located In 
Greater New York 
Established 1853 


The Midget 

*'Five4n-One** Slide Rule 

is a combination Mannheim, Poly metric 
Log-Log Binary Add and Subtract Slid® 
Rule It will instantly add. subtract, mul¬ 
tiply and divide any combination of whole 
numbers fractions mixed numbers and 
decimals Gives every root and power also 
Logs Sines and Tangents. Made of alumi¬ 
num with scales on white celluloid Sue 
4 in. Approved and adopted by college*. 
Price with instructions $1.50 Fabnkoid 
Case 50c extra Sent C O.D if desired. 
Catalogue Free 

GILSON SLIDE RULE CO. 
Stuart, Florida 




ARMWIAVY Bargains 

Haversacks 75 | Cart belt 60 

Machete-bolo $1 50 Flint pistol . $6 95 
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Springfield cal 30/06 rifle, 24" barrel now 
SI6 50 1933 catalog, 364 pages of pistols, ar¬ 
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ELECTRIC FUN’—Make toy motors, alarms, shockers, 
trick lights, spirit rappers, etc Book telling how to do 200 
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CUTTING & SONS, 63 K St.. Campbell, Calif. 
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standing is necessary during periods ol 
profound peace and periods of international 
tension, during the full sweep of the war 
and, perhaps most of all, in the last days 
of the war when it becomes apparent that 
an armistice and possibly peace is just be¬ 
yond the horizon. 

It can be said that during profound peace 
the civil should control but not exclude 
the military; during a period of strained 
relations the control should be almost even¬ 
ly, quite nicely, balanced between the 
civil and the military, for both civil and 
military considerations are vital; when 
war is joined the military should predom¬ 
inate in the means of waging war while 
the civil should still dictate the ultimate 
object of war. As the war nears an end, 
successful or unsuccessful, the civil leader 
must suit his peace terms to the actual 
military situation, but he again resumes 
the predominant role, and the military 
leaders should loyally look to the civil for 
the peace directive. 

These are simple well-known platitudes, 
but they can only be put into practice 
by team-work between the civil and mili¬ 
tary leaders. From our smallest town to our 
largest city, societies, committees, and 
groups of Americans of all kinds gather 
together for common action. Unfortunately, 
in the most important grouping of military 
and civil leaders—the grouping that is 
most essential for our continued existence 
as a great power—we have almost com¬ 
pletely lacked team-work. 

This deficiency results from the funda¬ 
mental difference in the mental outlook 
of the military and civilian leaders. Yet 
both these groups are patriotic and intel¬ 
ligent. With rare exceptions, they simply 
do not understand each other, and do not 
appreciate the viewpoint of their colleagues. 

I N the United States, the civil leader usu¬ 
ally has been brought up in the po¬ 
litical struggles that approximate warfare 
in their fierceness; he can give and take 
blows in a political campaign; he is usually 
an effective speaker, knows the value of 
the press, and is accustomed to presenting 
his point of view. And, according to his 
code, he is not bound to present his op¬ 
ponent’s side of any question. He is a 
survivor of an extremely competitive career, 
in which one defeat at the polls or one 
failure in office is usually enough to pre¬ 
vent his reaching the stature of a cabinet 
officer. He brings to the Cabinet, or Con¬ 
gress, a full knowledge of domestic affairs, 
but scant information of Europe, Asia, or 
South America. 

Compared with his civilian colleagues, 
the military officer has led a sheltered life. 
He has had to compete for his position, 
but under clearly defined rules and re¬ 
stricted by a long-established code. He has 
been brought up to “swear to his own 
hurt,” is usually shy of newspaper pub¬ 
licity and quick to suspect a brother-officer 
whose name appears too often in print. 
He is generally suspicious of all civilian 
officials, whom he indiscriminately dubs 
“politicoes,” regards most newspaper men 
as sensation-seekers and is prone to be very 
impatient with them. 

The military officer is usually reticent 
except among old friends, and is rarely 
able to make an effective presentation be¬ 
fore a Congressional committee. Any clever 
cross-examiner can confuse the average 
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military witness, and make sound testimony 
appear absurd. Then if a hostile press 
lepresentative i» present, the country at 
large gets a very distoited, repoiter’s view 
of the situation. 

The dominant idea of the military officer 
is the fighting efficiency of the establish¬ 
ment; his earnest efforts to perfect the 
military or naval organization sometimes 
cause him to forget the necessity of 
economy, and expose him occasionally but 
raiely to just attack. He is also likely to 
foi get that the American public is en¬ 
titled to know about our armed forces, and 
may neglect to supply the press with news 
of the fleet or army. 

It is quite natural, therefore, that, when 
civilian and military leaders with their 
diverse upbringings are called upon to 
work togethei in Washington, friction im¬ 
mediately occurs. Our past experience bears 
out this expectation. Our public debt, our 
huge pension list, our crowded veterans’ 
hospitals, and our government cemeteries 
are reminders that we have been penny 
wise and pound foolish in problems of 
national policy. 

Is there a remedy, or must coming gen¬ 
erations repeat our tragic mistakes 9 Be¬ 
cause Cromwell was a martinet and Gage 
filed upon some patriots in Boston, must 
our own naval and military officers be for¬ 
ever suspected of desfring a military 
autocracy and our country denied the full 
services of their tiained minds in formulat¬ 
ing our national military policies? 

Naturally, if there is never to be any 
war, the military authorities need not be 
consulted. But, strive as they did, Mc¬ 
Kinley could not avoid the Spanish War, 
nor Wilson the World War. So it is prob¬ 
ably true that in spite of our sincere ef¬ 
forts to bring about a warless world, future 
American generations will be called upon 
to shoulder arms. 

T HE average American is busy about his 
own affairs, and ordinarily gives scant 
heed to the conduct of his government, so 
there is no effective public opinion to re¬ 
mind those in authority that our national 
security is the vital concern of all Ameri¬ 
cans. Our press has neglected this subject 
and only a few papers devote any space to 
military matters, and then usually either 
to represent the extreme pacifistic or in¬ 
ternational view or to carry some bombastic 
statement about American invincibility. 

The eventual remedy is an educated 
American public opinion that will insist 
upon their public servants—civil and mili¬ 
tary—working in closer harmony on mat¬ 
ters of national policy. But that will not 
be possible until our American press gives 
more space to this phase of our government. 

It is already a trite saying in our news¬ 
paper world that America is a world-power; 
some in their enthusiasm claim the lead¬ 
ing place for our country. But how many 
columns do they devote to the statesman¬ 
ship necessary if we are to take our proper 
place in world affairs, and be neither over¬ 
bearing nor naively unsophisticated? The 
immediate duty of our press today is to 
insist upon a greater degree of co-operation 
between the civil and military agents of 
our government in order that our foreign 
policies may take on a reasoned reality, 
and that we neither be led into war by 
vain swashbucklers nor exposed to war by 
the unpreparedness of dreamers. 
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Each jear this handy, \aluable little 
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Books SELECTED BY THE EDITORS 


THE ROYAL ROAD TO LEARNING 
B\ G. Charney 

T HIS is a well-developed plan to ex¬ 
tend cultural acquisition by mean^ 
of group study of the better magazines. 
It is one that would seem to lend itself 
more fully where there is community 
interest and a desire for personal edu¬ 
cational development along the lines of 
current news of educational value. Mag¬ 
azines are being recognized more and 
more as stimuli of definite value in co¬ 
ordination with other standard forms of 
learning, so the author’s development is 
along quite sound and recognized lines. 
It is unfortunate that a sort of mystery 
Is woven around the main idea which 
cannot be comprehended until 97 pages 
have been read. However, the general 
excellence of the writing more than 
atones for this.—$2.15 postpaid. 


LIFE'S PLACE IN THE COSMOS 

B\ Hiram Percy Maxim 

T HIS book is plainly an enlargement 
of the author’s article “‘What it is 
All About,” m the April, 1932, Scien¬ 
tific American. While it describes the 
solar system, galaxy and universe (in 
an elementary manner) its chief claim 
to fame is its speculations concerning 
the meaning of things in the universe: 
life—what it is, man—why he is; our 
reason, mentality and so on—what these 
signify; interstellar communication, and 
so on. Nobody can provide proved an¬ 
swers to these big questions but the 
author’s attempts to do so make good 
reading and will start many an all-night 
debate between those who would like 
to find out fc6 what it is all about” (if 
anything). 169 pages.—$2.65 postpaid. 
—A. CM. 


THEORY OF THERMIONIC VAC¬ 
UUM TUBES 

B\ E. Leon Chaffee, Pro/. Physics , 
Harvard 

COMPREHENSIVE theoretical 
treatment of the fundamentals of 
thermionic emission and of the vacuum 
tube. Not only the general properties of 
the tube but its use as an amplifier and 
detector are treated in detail. It offers 
much original material and the method 
of presentation is In many cases new. 
Some of the new material includes that 


on the path of operation, large-signal 
regeneration, regeneration in coupled 
circuits, detection, and non-linear ele¬ 
ments. The work is based on several 
years of research and study.—$6.25 
postpaid. 

EXPERIMENTAL OPTICS 

By A. Frederick Collins , F.R A S 

££ T)EING a series of simple and bril- 
•LI bant experiments with light, and 
how to make all kinds of optical instru¬ 
ments.” Thus runs the description on 
the title page of this hook. Substituting 
the woid '"many” for “‘all,” in this blurb, 
it gi\e& an accurate description. This 
book is elementary, as books on optics 
go, and covers about the same scope in 
an experimental way as a college phys¬ 
ics covers (on light alone) in a theo¬ 
retical way. It is very understandable 
and should interest the amateur student 
of optics. Many practical experiments 
are described, from which the amateur 
could derive a lot of fun and knowledge. 
303 pages.—$2.15 postpaid.— A. G. I. 


TELEVISION 

By K. A. Hathaway , Executive Secy., 
Ins. of Radio Service Men 

H ERE is a somewhat 4 ‘'different” book 
on television. In the compact space 
of 169 pages, including a comprehensive 
index, it tells something of the history 
of the art, and gives a clear-cut picture 
of its present status. A valuable chapter 
is devoted to a discussion of the design 
problems of receivers for television use. 
Free from technicalities, this hook is 
one that can be read with profit by any¬ 
one who has only a smattering of knowl¬ 
edge of things radio, but even the en¬ 
gineer will find much of interest and 
Instruction.—$2.15 postpaid.—A. P. P. 

DESIGNING FOR ARC WELDING 

A. F. Davis , Editor 

ITHIN the span of five years, arc 
welding has developed with such 
wonderful strides that we have ma¬ 
chinery fabricated, ships constructed, 
and the structural members of build¬ 
ings, bridges and houses unified by 
welding. Even large containers, pressure 
vessels and pipe lines are constructed 
entirely by this method. So now It is 
time that all these various applications 
be considered in a broad survey as to 




their architectural and engineering eco¬ 
nomics. This is a collection of the prize 
papers in a very large contest and as 
might be supposed the art is probed 
deeply and broadly There is nothing 
m the bibliography to approach this 
splendid compilation. Obviously, too, it 
is an advanced treatment.—$2.65 post¬ 
paid. 

HIGH FREQUENCY MEASURE- 
MENTS 

By August Hund 

D ETAILS and desciiptions of the 
principles and methods used in the 
study of high-frequency phenomena, 
based on classical as well as modern sci¬ 
ence. A certain degree of experimental 
skill is predicated for it is not always 
possible to describe methods that are 
reliable for all kinds of experimental 
w T ork, but it is possible to bring man) 
methods before the reader and thus en¬ 
courage research work.—$5 20 postpaid. 

OUR MINERAL CIVILIZATION 

By Thomas F. Read , Prof. Mining 
Engr , Columbia 

T HE technical and economic aspects 
of minerals and metals, ‘’homogene¬ 
ous substances of definite composition 
found ready-made in nature and not 
directly a product of the life or decay 
of an organism.” A most readable, 
succinct survey of present-day adap¬ 
tations, addressed solely to layman 
readers. It is another of the choice 
Century of Progress series.—$1.10 post¬ 
paid. 

EARTH OIL 

By Gustav Egloff , Ph.DDir . of Re¬ 
search, Universal Oil Prod, Co. 

T HIS is still another of the little Cen¬ 
tury of Progress books and it tells 
in most interesting fashion the funda¬ 
mental facts about petroleum—how it 
is found, drilled for, stored, transported, 
refined and used; also the geology and 
theories of Its origin.—$1.15 postpaid, 
—A. G. L 
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Number, 
the Language of 
Science 

By Tobias Dantzig, PhD., 
Prof . Univ. of Md. 
Extremely few popular scientific 
books ‘"make” a second edition 
but this one which was first pub¬ 
lished three years ago has met 
with an unexpected reception. It 
was actually feared it would be a 
failure, but instead it has proved 
to be more than a success. The 
reason for this evidently lies m 
the fact that the content is un¬ 
usual, peculiar, sometimes bi¬ 
zarre. It is the antithesis of the 
commonplace. This is what we 
wrote about it in September 
1930: “Here is a book of a ‘dif¬ 
ferent* kind, one which will de¬ 
light all those whose leanings are 
philosophical—thinkers, figurers, 
delvers, and others whose instinct 
drives them to burrow below the 
superficial appearances of things. 
It isn’t a mere schoolbook on al¬ 
gebra, geometry, calculus, or any 
other horrible kind of formal 
mathematical torture—plenty too 
many of these have been written 
already—but it occupies a differ¬ 
ent corner of thought and sci¬ 
ence. For example, some of the 
typical subjects are. the origin of 
zero, the use of symbols, the no¬ 
tion of infinity, transcendentals, 
amicable numbers, perfect num¬ 
bers, various theories of number. 
No schoolbook contains the same 
stuff and if it did it would be 
deadly dull, while this book is 
lively bright. If a reader has had 
high school mathematics he will 
be able to grasp its contents, and 
whether he likes or dislikes 
mathematics proper, the pure 
philosophical interest of the book 
will hold his attention and cause 
him to exclaim at least once per 
page, ‘Well, I never thought of 
that before.’ The author also is 
Lecturer in Mathematical Phys¬ 
ics at the U. S. Bureau of Stand¬ 
ards.” The new edition has been 
revised.—$2.65 postpaid —A G. I. 

The Big Cage 

By Clyde Beatty with 
Edward Anthony 
One of the most interesting of all 
the wild animal books we have 
read. It tells the inside story of 
how jungle beasts are trained for 
group performance, as well as 
various escapes from the cage, 
close calls on the part of the 
trainer and temperamental char¬ 
acteristics of the animals. In fact 
there seems to be nothing omit¬ 
ted of the whole relation of mas¬ 
ter and subject. A most interest¬ 
ing and extensive lot of photo¬ 
graphs are grouped in the back 
of the book, withal a mighty 
good presentation of the whole 
story.—$3.65 postpaid. ’» 

Scientific American 
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Science and Human Life 

By J. B. S. Haldane, F. R. S. 

Tms is one of those books which your reviewer 
intended only to skim, but found himself reading 
from sheer enjoyment rather than as a task. It 
contains 23 stimulating articles or chapters (287 
pages)—“a rather mixed bag of writings” the 
author calls it—on different aspects of science 
and modern life. Haldane is a leading biologist 
—one who has much to say, knows how T to sa\ it 
and always has a host of readers. And he isn't 
stereotyped m his opinions.—$2.65 postpaid. 


The Conquest of Space 

By David Lasser 
Pres. Am. Interplanetary Soc. 

A comprehensive, scientific, sane treatise in 
English on rockets and rocket flight. 

At present rocketry has reached the stage 
which aviation had reached a generation ago; 
that is, most “sensible” persons regard it as a 
little bit crazy, while a few really sensible per¬ 
sons are taking pains to look into it and are 
meeting with some surprises. Mr. Lasser’s very 
well rounded book of 262 pages treats the subject 
from all its interesting angles.—$3.20 postpaid. 


The Sex Factor in Marriage 

By Helena Wright, M.B., B.S. 

This book is addressed to those who are about 
to be married, particularly men, but we see no 
reason why others should not read it, and many 
reasons why they should. Its main purpose is to 
forestall marriages wrongly conditioned and per¬ 
haps ruined at the outset by inexperienced, inept 
blunderers. It tells what to do and what not to 
do. Thera are more things to do and not to do 
than many think, a fact which all consulting 
specialists know full well. 

A very practical, serious, scientific book on a 
subject which deserves as much attention as any 
subject of major importance in life.—$2.00 post¬ 
paid. 


The Universe of Science 

By H. Levy, Prof. Math., Univ. London 

Readers who have a philosophical interest in 
the significance of scientific thought and its im¬ 
pact on modern life will like this restatement of 
the current aims of science. Among other things 
it contains a refutation of the views of Jeans, 
Eddington, Millikan and others concerning the 
freedom of the will.—222 pages.—$2.15 postpaid. 


Chromium Plating 

By E. S. Richards 

There has been need for a book on this subject 
and this one covers it thoroughly. It describes 
English practice. Application in automobile prac¬ 
tice is probably the most conspicuous use, but 
there are innumerable examples where this plat¬ 
ing is far more important and represents a much 
greater advance. The author issues a warning 
that this process is a difficult one to master, that 
it takes expensive equipment and infinite pams 
and attention. Diagrams show how to wire vari¬ 
ous shapes that are to be plated, layouts of 
economical shops and protection of workers, 
among all the details, are treated thoroughly. 
—$3.65 postpaid. 


Modern Pise Building 

By Karl J. Ellington 

By special arrangement with the publisher we 
are able to offer this unique text of which we 
have sold an unusually large number for this 
style of book, at the extreme low price quoted 
below. 

Buildings last for centuries when constructed 
of rammed earth as described in detail in this 
practical little book 

All the information concerning mixtures of 
soil, tools, finishes, etc., is given in complete 
detail with dimensions of forms and other es¬ 
sential data.—$1.65 postpaid. 
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ACROSS THE EDITOR’S DESK 


O UR mail has been overflowing recently with 
correspondence prompted by the article “Sex¬ 
ual Abstinence as a Biological Question/' 
which appeared in our May issue. Many readers 
have condemned us lor publishing this article, and 
many have complimented us in no uncertain terms 
for presenting to intelligent people an authoritative 
opinion on a subject that is of prime importance to 
the human race. Of course, there are two sides to 
every question; m this particular case, the other side 
is supported mainly by the orthodox church. We 
have therefore requested a well-known Father of 
one of the large Jesuit universities to write for pub¬ 
lication an article which will present the attitude 
of some of the churches on this important subject. 
We expect that this article will be ready in time for 
our September issue. 

m 

Caustic comment m the press as to the way in 
which the Bureau of Home Economics "‘fritters 
away” taxpayers’ money in pamphlets telling how T 
to space buttons on little boys’ pants, has roused the 
ire of our old friend T. Swann Harding. In an arti¬ 
cle scheduled for our next issue, he expresses his 
bewilderment at the universal acceptance of the 
losses of breath-taking millions in ‘"rotten invest¬ 
ments backed by individuals that the advertising and 
business journals regard as the personified light of 
the world,” while the expenditure of 200,000 dollars 
annually by a government department that has 
saved millions for the taxpayer—yes. even in boys’ 
pants—is hotly condemned. His is a telling argu¬ 
ment and it makes some manufacturers, who lavish 
money on radio programs in order to sell inferior 
products, look very sick indeed. 


Those of us who like argumentative questions— 
and who doesn't 9 —will experience a rise in tem¬ 
perature when they read next month an article 
regarding Nordic superiority—assuming that there 
is such a thing. This is an old question brought to 
light again by recent events. Is the Nordic superior 
or inferior, or can there he a classification? We 
confess that we do not know. All we have is a pri¬ 
vate opinion and m publishing the article will keep 
this opinion to ourself. An editor very often pub¬ 
lishes sentiments contrary to his own—to be fair 


to the other side, to start people thinking, or to 
begin a contro\ersy that may settle the question 

• 

This month we publish one of a series of prac¬ 
tical articles on the microscope and its uses. The 
present article is hardly more than an introduction, 
but the article next month will get down to brass 
tacks by studying the elementary optics of the 
microscope. We can not hope to make full use of 
that instrument unless we first understand how it 
w r orks. In subsequent issues w T e hope to give our 
readers numerous practical articles on the subject. 

$ 

Photography, while still an important and grow¬ 
ing source of delight to the amateur “snapshotter,” 
has expanded into many fields of science and indus¬ 
try at an astonishing rate. Nowadays photographic 
records are made of the progress on all sorts of 
structures for owners, builders, and contractors, and 
of factory opeiation and production methods In 
conjunction with microscopes. X-ray equipment, 
stroboscopes, and the like, the camera has proved 
an invaluable tool in the hands of research workers 
in all the sciences A wealth of interest and helpful 
information is contained m the article on practical 
photography which we have scheduled for our Au¬ 
gust is*ue 

• 

Psychoanalysis has run the gamut of public inter¬ 
est, and has afforded material for countless discus¬ 
sions. Because of certain implications, however, some 
believe that it has fallen into disrepute and it admit¬ 
tedly has fallen, in many cases, into the hands of 
irresponsible practitioners. Despite these early mis¬ 
adventures in its youthful career, the basic prin¬ 
ciples of the science are sound, but they still are 
so poorly understood by some that we have arranged 
with Alfred J. Fox. M D., for an article on the sub¬ 
ject which will present the essentials of psycho¬ 
analysis in a clear, understandable manner. Further, 
Dr. Fox will outline a system of self-analysis that 
makes unnecessary the intervention of the usual 
second party. Possibly this article, to appear m 
August, will show you how to remove some inhibi¬ 
tion that has been bothering you. 
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LYMAN J. BRIGGS, PL D. 


T HE Bureau of Standards on the out¬ 
skirts of Washington is an immense 
institution composed of many large build¬ 
ings devoted to many branches of scientific 
and industrial research. It is as extensive 
as a good-sized university and its director 
occupies a position as important as that 
of president of a university. 

Dr. Lyman J. Briggs is the new director 
of the Bureau. He was nominated last De¬ 
cember by President Hoover and renomi¬ 
nated in March by President Roosevelt— 
a happy indication, many think, that the 
new administration intends to keep politics 
out of governmental scientific research and 
will not try to settle the question whether 
a Democratic physicist or chemist knows 
as much as a Republican physicist or 
chemist. 

The Director of the Bureau of Standards 


is essentially an administrator. He decides, 
among other things, which pieces of pro¬ 
posed research and investigation are, and 
which are not, worth doing. In order to do 
this he must be a scientific man himself, 
with much research experience of his own. 
Dr. Briggs was educated as a physicist and 
his entire life has been in governmental 
scientific service: first as head of the phys¬ 
ical laboratory of the Bureau of Soils, then 
as head of the biophysical laboratory of 
the Bureau of Plant Industry, later as chief 
of the Division of Mechanics and Sound of 
the Bureau of Standards He has also in¬ 
vented and devised, partly with others, a 
gyroscopic instrument for naval use, an 
earth-inductor compass for aviation, a 
method for studying fatigue in metals, and 
other developments. He has held various 
important positions in scientific societies. 






4 • . . AND NEVER THE TWAIN 
SHALL MEET’ 


ENTURIES of calm acceptance of the hard fate 
of the lower classes of the Orient are reflected in 
the stoical features of this Chinese coolie water 
carrier. Plodding through the streets of Peiping 
with his load of water on a crude wheelbarrow, he 
is the living antithesis of modern sanitary engi¬ 
neering. At intervals along the streets of many 
cities of the East are public wells from which is 
drawn water for general use, to be carried labori¬ 
ously to the point of consumption by some such 
primitive method as that shown. Note how most of 
the weight of the barrow is borne by the shoulders. 





The author’s cosmic ray camp on Mt. Cook in New Zealand, April, 1932 


The Secret Message of the 

Cosmic Ray 


By ARTHUR H. COMPTON 

University of Chicago 


T HE study of cosmic rays has been 
described as "‘unique in modern 
physics for the minuteness of the 
phenomena, the delicacy of the observa¬ 
tions, the adventurous excursion of the 
observers, the subtlety of the analyses, 
and the grandeur of the inferences.” 
These rays are bringing us, we believe, 
some important message. Perhaps they 
are telling us how our world has 
evolved, or perhaps news of the inner¬ 
most structure of the atomic nucleus. 
We are now engaged in trying to de¬ 
code this message. 

How can cosmic rays be detected and 
measured? One way is to measure the 
electrical conductivity of air. In our ex¬ 
periments we use a steel bomb, about 
four inches in diameter, filled with air 
or argon gas under high pressure. The 
cosmic rays make this gas slightly con¬ 
ducting, and the tiny electric current 
which flows through it is measured with 
a sensitive electrometer. The rays from 
radium and other radioactive materials 
also affect the gas inside this bomb. So 
we surround the bomb with a heavy 
shell of lead to keep out the undesired 
rays from the radium. 

If such a bomb, protected by lead, is 
carried into a deep tunnel, the com¬ 
pressed gas inside is almost a perfect 
non-conductor of electricity. On the 


ground outside the tunnel there is, how¬ 
ever, a measurable current through the 
gas, due to the cosmic rays. If the ap¬ 
paratus is carried to the top of a moun¬ 
tain, or high up in a balloon, the cur¬ 
rent flowing through the gas rapidly 
increases, showing that the rays are 
much stronger at these high altitudes. 

Last July we performed this experi¬ 
ment under very favorable conditions 
on the Central Railway of Peru, which 
has at its highest point a deep tunnel 
through a mountain, three miles above 
sea-level, a thousand feet higher than 
Pike’s Peak. Inside the tunnel the effect 
of the rays was undetectable. Just out¬ 
side the tunnel they came in strongly, 
and caused a relatively large current to 
flow through the instrument. 

ANOTHER means of detecting the 
JLJL cosmic rays is the so-called “count- 
ing tube”. This also consists of a bulb 
filled with gas, which is made conduct¬ 
ing by the cosmic rays. Rut now, in¬ 
stead of measuring the current with an 
electrometer, it is amplified a million 
million times or more, and passed 
through a loud speaker. Each time a 
ray passes through the counting tube, 
a sudden “plop” is heard from the loud 
speaker. As ordinarily operated in the 
laboratory, some 10 to 50 such impulses 


per minute are heard. Most of these are 
due to cosmic rays coming from out¬ 
side of the earth, no one knows how 
many thousands or millions of light 
years away. 

One of the most distinctive charac¬ 
teristics of these rays is their remark¬ 
able penetrating power. We think of 
X rays as \ery penetrating. Will the\ 
not pass through a man's hand, or even 
through his body? Yet while it takes 
about one inch of water to absorb half 
of a beam of X rays, or a foot of water 
to absorb half of the gamma rays from 
radium, it requires some 20 feet of 
water to absorb half of a cosmic ray 
beam. That is how it happens that these 
rays will pass right through the heavy 
blanket of air that forms our atmos¬ 
phere, through the roof and upper floors 
of a building, and affect our instru¬ 
ments surrounded by heavy shields of 
lead in the laboratory. 

Attention both of scientific men and 
of the public was called forcibly to 
the importance of the studies of cos¬ 
mic rays by Professor Millikan’s sug¬ 
gestive theory of their origin, which he 
presented seven years ago. He developed 
the idea that the cosmic rays are pro¬ 
duced during the formation of atoms 
in interstellar space, and presented evi¬ 
dence that this is one stage of a cyclic 
process through which the universe is 
continually passing. It will he worth 
while to dwell for a moment upon this 
theory and to describe other hypotheses 
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Dr. Hoerlin with three sets of Regener’s cos¬ 
mic ray apparatus mounted on board S.S. Carl 
Legten, en route around South America. The 
unshielded instrument is similar to that sent by 
Regener to an elevation of 17 miles by balloon 


that have been proposed regarding the 
nature and significance of cosmic rays. 

Millikan based his theory on the as¬ 
sumption that the cosmic rays are elec¬ 
tromagnetic radiations, or photons, 
similar m type to X rays and gamma 
rays, but of shorter wavelength. This 
was a natural assumption, m view of 
the surprisingly great penetrating pow¬ 
er which the cosmic rays were found to 
possess. Such rays, having the pene¬ 
trating power of the most absorbable 
cosmic rays, he calculated should be 
produced if four atoms of hydrogen 
would suddenly combine to form one 
atom of helium, the energy released by 
the process forming one cosmic ray. 
Thus Millikan spoke of each 
cosmic ray as being “the birth 
cry of an atom” being born m 
the intense cold of interstellar 
space. 

I N a similar process it was 
supposed that heavier atoms, 
such as oxygen, silicon, and 
iron, were formed, giving rise 
to the more penetrating com¬ 
ponents of the cosmic ra\s. 

Under gravitational forces, the 
resulting atoms would come to¬ 
gether to form nebulae and 
stars. These in turn would ra¬ 
diate their substance away as 
light and heat. While coursing 
through the vast regions of 
space, this light and heat en¬ 
ergy was in some unknown 
way transformed again into 
protons and electrons, from which the 
simplest atoms, hydrogen, are formed. 
From here the great cycle of the uni¬ 
verse starts over again—a world con¬ 
tinuing forever. 

Immediately following this hypothe¬ 
sis of Millikan's, Sir James Jeans sug¬ 
gested the alternative view that these 


rays result from the annihi¬ 
lation rather than from the 
transformation of matter. 
Jeans noted that if they are 
photons, like light or X rays, 
the most penetrating part of 
the cosmic rays should have 
just the energy that would be 
liberated by the sudden coa¬ 
lescence of the electron and 
proton in a hydrogen atom. 
That is, whereas Millikan 
pointed out that the least 
penetrating cosmic rays have 
the energy to be expected 
from the formation of heli¬ 
um atoms out of hydrogen, 
Jeans found that the most 
penetrating cosmic rays cor¬ 
respond to the annihilation 
of hydrogen atoms them¬ 
selves. This appeared to 
Jeans as one more way in 
which the universe was run¬ 
ning down. 

An alternative theory regarding the 
nature of cosmic rays has been pro¬ 
posed by a young French physicist, 
Dauvillier. This is not based on the idea 
of cosmic rays as photons, but rather 
on the conception that they are elec¬ 
trons shot toward the earth from the 
sun. This theory is thus somewhat sim¬ 
ilar to that of Stbrmer, in which he ac¬ 
counts for the aurora borealis as due to 
electrons thus shot toward the earth. 
Dauvillier finds evidence for strong elec¬ 
tric fields existing m flocculi on the 
surface of the sun, estimated at thou¬ 
sands of millions of volts. These pow¬ 
erful electric fields, he supposes, serve 
to eject the electrons in all directions. 


some of which would approach the 
earth. Near the earth they would be 
affected by the earth’s magnetic field 
and cause at the same time the auroral 
displays, which are concentrated near 
the earth’s magnetic poles. 

Perhaps, however, the most romantic 
theory of the origin of the cosmic rays 


is one \ery recently proposed by the 
Belgian physicist, Abbe Lemaitre. The 
powerful telescopes and spectroscopes 
of Mt. Wilson Observatory have re¬ 
vealed the fact that the very remote 
heavenly bodies seem to be moving rap¬ 
idly away from us. Lemaitre has woven 
this observation into a theory of the 
universe according to which some thou¬ 
sands of millions of years ago the uni- 
\erse was much more concentrated than 
it now is, and started to expand with 
explosive violence, so that the distant 
nebulae continue to fly away with ever 
increasing speed At the time of this 





A cloud expansion photograph by 
Anderson, showing the track of an 
electron associated with the cos¬ 
mic rays. It is the passage of such 
particles through a counting tube 
which is heard in the loud speaker 

primeval explosion, he conjectures, not 
only nebulae and stars were thrown out, 
but also atoms and electrons and pho¬ 
tons—the tiniest pieces of matter Ac¬ 
cording to his theory it is 
these elemental pieces of the 
original world-stuff, still flying 
around in space after thou¬ 
sands of millions of years, 
which constitute the cosmic 
i ays. 

Befoie it is possible to se¬ 
lect which if any of these 
theories is correct, it is neces¬ 
sary for us to learn whether 
these cosmic rays are elec¬ 
trically neutral photons, as 
Millikan and Jeans assume, 
negatively charged electrons, 
as Dauvillier supposes, or a 
mixture of different kinds of 
rays as Lemaitre concludes 
About five years ago, two 
German physicists, Bothe and 
Kolhorster, did an experiment 
with counting tubes which con¬ 
vinced them that the cosmic rays are 
electrically charged particles. If this 
conclusion is correct, it means, however, 
that there should be a difference in in¬ 
tensity of the rays over different parts 
of the earth. For the earth acts as a 
huge magnet, and this huge magnet 
should deflect the electrified particles 
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as they shoot toward the earth. The 
effect should be least near the mag¬ 
netic poles, and greatest near the equa¬ 
tor, resulting m an Increasing intensity 
as we go from the equator toward the 
poles. A series of half a dozen different 
experiments designed to detect such ef¬ 
fects resulted in inconclusive data. Most 
of the investigators found no 

differences where differences - 

had been predicted. J. Clay of 300 -*2^ 

Amsterdam, however, thought 200 - 

° Pic 

he could detect a difference \ 

between the strength of the 'Ar¬ 
rays in Holland and Java. I - 

It was highly important to -o 5 °- 
find out definitely whether any 

. - cj 30- 

sucii variation of cosmic rav *° 

, . , i • 1-2 0- 

mtensity warn magnetic lati- g. 
tude occurs. If not, it would 8 
mean that Bothe and Kolhor- 
ster’s conclusion was wrong « - 
and that there is no appreci- ~ 3 7 
able part of the cosmic rays 3 - 
that consists of electrically 2 _ 
charged particles. If, on the 
other hand, a variation of the , 1° 
predicted kind occurs, it wrould 
mean that a part at least of Q raj 
the cosmic rays is electrical f erej 
in character. 

Accordingly, with financial help from 
the Carnegie Institution, a group of us 
at the University of Chicago have or¬ 
ganized nine different expeditions dur¬ 
ing the past 18 months, going into dif¬ 
ferent portions of the globe to measure 


sea-level to the tops of mountains near¬ 
ly four miles high in the Andes and the 
Himalayas. Twx> capable mountaineers, 
Carpe and Koven. lost their lives on a 
glacier on the side of mighty Mt. Mc¬ 
Kinley in Alaska, but they got the 
highest altitude data yet obtained for 
latitudes so close to the pole 
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Graph showing varying intensity of cosmic rays at dif¬ 
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A small, portable Compton-Bennett 
cosmic ray apparatus with its up¬ 
per hemispherical shield removed 

cosmic rays. These parties, including 
some 60 physicists, have worked on all 
the continents except Antarctica* and 
that is included m our plans for the 
current year. The tropics of the eastern 
and western hemispheres, the arctic 
seas and the southern parts of Africa, 
America and New Zealand have been 
visited. The observers have gone from 


On bringing together the results of 
these expeditions, it w T as found that the 
cosmic ray intensity near the poles is 
about 15 percent greater than near the 
equator. Furthermore, it varies with 
latitude, just as predicted, due to the 
effect of the earth’s magnetism on in¬ 
coming electrified particles At high al¬ 
titudes the effect of the earth’s mag¬ 
netism is found to be several times as 
great as at sea level. 

At first, when this result was an¬ 
nounced, Professor Millikan thought it 
was contrary to certain data which he 
and his collaborators had taken. Fur¬ 
ther examination of his measurements 
seems to have satisfied him, however, 
that his data are in accord with ours 
These results show that a 
considerable part, at least, 
of the cosmic rays consists 
of electrified particles. Some 
of the cosmic rays, how¬ 
ever, are not appreciably 
affected by the earth's mag¬ 
netic field. Other types of 
measurements, such as those 
of Piccard and Regener in 
their high-altitude balloon 
flights and Bothe and 
Kolhorster’s counter ex¬ 
periments, lead us to the 
conclusion that very little 
of these rays is in the form 
of photons, like light, but 
that there is probably a 
considerable quantity of ra¬ 
diation in the form of atoms 
or atomic nuclei of low Stein] 

atomic weight. 3000- 

This conclusion is exactly volun 


that which is assumed in Lemaitie's ex¬ 
plosion theory of the origin of cosmic 
ray s. It is not necessary' for us. however, 
to suppose that these atoms and pieces 
of atoms have been flying through space 
since the beginning of time. Swann, 
Gunn, and others have suggested ways 
111 which the stars may act as huge high- 
potential generators which 
would ser\e as continuous 
sources pouring such high 
speed particles into space. It 
is thus too early to draw posi¬ 
tive conclusions regarding the 
significance of these particles. 

A WORD should be said re¬ 
garding the tremendous 
energy represented by indi¬ 
vidual cosmic rays Let us take 
as our unit of energy the elec¬ 
trons olt. About two such units 
are liberated bv burning a 
0 hydrogen atom. Two million 

units appear wflien radium 
shoots out an alpha particle. 
i But it requires ten thousand 
8 million of these units to make 
. a cosmic ray. Where does this 

oons tremendous energy come from ? 

In the answer to this ques¬ 
tion lies perhaps the solution of the 
riddle as to how T our universe came to 
be. Perhaps its answer will tell us how' 
nature liberates power of which wre now 
have no knowledge. Shall we be able to 
tap and use that pow 7 er? We know not. 
The physicist has. however, been en¬ 
trusted with the job of finding, if he 
can. the answer to this mighty riddle. 
This article is merely a report that he 
is making progress. 


fjC The question of Nordic superiority 
has come up again and is as fruit¬ 
ful a source of debate as ever . Next 
month's number nill contain an article: 
Hk The Nordic—Superior or Inferior?” 
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Steinke’s cosmic ray recording apparatus, its 
3000-pound lead shields removed. The large 
volume ionization chamber gives it precision 







The Art of a Hard, Cruel People 



Might and Power, Typified by Lions and Bulls, 
Guarded the Gates in Mesopotamia 


Pair of winged mytho¬ 
logical figures with hu¬ 
man heads, bodies of 
(left) bull and (right) 
lion. They were sides of 
a gate and supported an 
arch. The figures each 
weigh about five tons 


I T IS now possible for the visitor to 
the Metropolitan Museum of Art to 
trace back the complete family tree 
of art for the last 5000 years. Thanks to 
John D. Rockefeller. Jr., the final gap 
m a great collection of works of art has 
been filled. This missing link m the 
chain was Assyria. The ancient culture 
of Mesopotamia persisted through po¬ 
litical changes and now in New York 
are displayed a number of splendid ex¬ 
amples of Assyrian art. In the first half 
of the 19th Century, Sir Henry Layard 
resurrected Assyrian art from oblivion 
and made a splendid addition to the 
limitless wealth of the British Museum. 
Sir Henry was related by marriage to 
a great English ironmaster who un¬ 
doubtedly financed the excavations and 
as a result a colossal winged bull, a 


winged lion, and a num¬ 
ber of slabs found a 
temporary home m Dor¬ 
setshire: eventually these 
masterpieces of Assyrian 
art were secured by a 
dealer. They were then 
«old to Mr. Rockefeller 
who generously gave them to the Mu¬ 
seum in New York. 

Naively practical, the Assyrian had 
a very simple conception of the super¬ 
natural. To him. as to the Egyptian, 
might and power were most forcefully 
typified in the lions and wild bulls of 
the desert plains and hills, and demi¬ 
gods were men with wings who were 
not tied like mortals to the earth. Hence, 
winged lions and bulls with human 
heads were the mysterious guardians of 
the city, and their gigantic figures stood 
against the jambs of the gateways, pre¬ 
pared to ward off not only terrestrial 
enemies but pest-laden evil spirits of 
the unseen world. A magnificent pair of 
such guardian beasts welcome the visi¬ 
tor to the Assyrian section. To save 
weight the old quarrvmen cut away 



much of the stone, leaving only enough 
stock for the primitive sculptors to woik 
on. The figures were connected by a 
circular arch. 

The king’s victories in war and in the 
chase constituted one of the Assyrian 
artists’ chief themes. Always literal and 
practical m these compositions, the 
artist was in a very real sense a war 
correspondent whose success was in 
making every detail as circumstantial 
as possible. As time went on, the artist 
made elaborately ambitious attempts to 
show pictorially the landscape settings 
of the campaigns and sieges. 







OUR POINT OF VIEW 


Reforestation—At Last! 

F ORMER industrial workers, store¬ 
keepers, barbers, clerks, electricians, 
miners—these and unemployed men 
Irom many other walks of life are the 
direct beneficiaries of the new federal 
reforestation program. A quarter of a 
million men will be paid for their re¬ 
forestation work, will be assured their 
subsistence for the next few months, 
and will get the healthy, outdoor work 
that will help to make them physically 
fit and restore their mental equilibrium 
weakened by past privation and despair. 
No less direct will be the benefit to the 
entire American people. 

The wisdom of reforestation is be¬ 
yond question. Authorities agree on the 
principle involved; hence there can be 
no argument. Scientific American has 
for years urged reforestation and has 
repeatedly pointed out the error of the 
extravagant American policy of slash¬ 
ing our forests. Besides the crop value 
of our forests—which runs into hun¬ 
dreds of millions annually and which 
only wise forethought can perpetuate 
—there are flood-prevention and ero¬ 
sion-retardation to consider. Floods 
cause millions of dollars damage to 
crops and property each year, and ero¬ 
sion carries off billions of tons of fertile 
topsoil so that lands become less suited 
to agricultural purposes and often, in¬ 
deed, quite barren. Forests help to con¬ 
trol floods and to minimize losses from 
erosion. 

We cannot, therefore, too strongly 
commend this reforestation program. 
In a way it is very definitely linked with 
the future prosperity of the country. 
Our hope is that it will act as an object 
lesson to private owners so that, once 
the federal government completes its 
present work, both reforestation and 
afforestation will continue to he carried 
on on such a wide scale that we need 
not fear further depletion of our forests. 

Favoring American Ships 

“JTVHERE is a rapidly growing senti- 
1 ment for travel in American ships 
on the Atlantic among the people I 
know,” was the remark overheard by the 
writer in a rather select group recently. 
Why should this not be so! As this is 
being written, an American ship which 
is as fine as anything afloat,* the Wash¬ 
ington , is on her maiden voyage to Eu¬ 
rope. With this ship and her sister, the 
Manhattan , we can compete with the 
ships of any other nation, not for a 


mythical blue ribbon for speed nor for 
the bizarre in decorations and size, but 
for comfort, safety, and downright 
American service. 

In spite of this. Walter Runciman, 
President of the Board of Trade of 
England, ridicules American ships and 
protests against our mail subsidies to 
shipowners. Englishmen have a splen¬ 
did reputation for sportsmanship, but 
Mr. Runciman's remarks, timed by our 
recovery of a measure of our former 
glory on the sea, belie the reputation; 
they seem tinged with more than a 
little jealousy. Strange it is that when 
one country, tired of supporting the 
ships of other countries by shipments 
of goods and by enormous passenger 
travel, decides to build its own, criticism 
of this sort should be forthcoming. 

In view of this and other intolerant 
remarks pertaining to American prin¬ 
ciples ; in view of the defiant attitude of 
France regarding the war debts (while 
at the same time expecting the expendi¬ 
ture of several hundred American tour¬ 
ist millions in France this year); in 
view of foreign lack of co-operation with 
us in attempting to straighten out pres¬ 
ent difficulties—is it any wonder. . . . 
Well, what is the answer? 

Won’t Take No for an Answer 

T HE angle trisectors plainly will not 
down. They thrive on discourage¬ 
ment as a goat thrives on an ungarnished 
diet of tin cans. Able mathematical 
authorities have stated time after time 
that the angle cannot be accurately tri¬ 
sected except in certain special cases, 
and these statements have been spread 
widely in the public press, especially 
during the past year or two since this 
age-old question was revived. To the 
everlasting regret of the editors, solu¬ 
tions of the trisection problem have 
poured in on them by the basketful 
and they continue to pour. 

When mathematicians assert that the 
angle cannot be trisected they do not 
mean merely that they have never been 
able to do it. They mean that they 
have proof positive that it cannot be 
trisected. Were it not reading matter 
which the majority of readers would 
find dull, and some perhaps abstruse, 
we should publish the existing proofs 
that the angle cannot be trisected. How¬ 
ever, real downright, case-hardened as¬ 
pirants toward trisection solution fame 
are advised to see Chapter VII in L, E. 
Dickson’s “Elementary Theory of Equa¬ 
tions,” 1914, or better yet, Chapter II 


of Beman and Smith’s ‘‘Klein’s Famous 
Problems of Elementary Geometry.” 
The latter, unfortunately, is out of 
print These books show why the tri¬ 
section feat cannot he done. 

“What? Cannot be done!” reply the 
aspirants aforementioned *T can do 
it.” Evidently such negative assertions 
act only as a strong tonic on some kinds 
of temperament—not exactly the modest 
type but perhaps the type which would 
best enjoy “showing up” the authorities. 

The editors do not, therefore, at all 
imagine that the above comments will 
dam the stream of solutions to the prob¬ 
lem which has run through their lair 
for the past year or so. Doubtless, in¬ 
stead, this mention will merely sow a 
fresh crop of dragon's teeth, just as the 
one on page 285 of the May number did. 
Well, they should have return postage 
and, by the way, none will be examined. 

Of course, we know what these in¬ 
defatigable solvers of the insoluble have 
in the back of their minds. They know 
how many insolubles have been solved 
in the past. One recalls aviation with 
heavier-than-air vessels. At the turn of 
the century the great scientist Simon 
Newcomb was publishing here and 
there his “proof” that such airships 
never would be a success. After adduc¬ 
ing the old surface-volume argument to 
show that an airplane of appreciable 
size could not fly, he said: “The demon¬ 
stration that no possible combination of 
known substances, known forms of ma¬ 
chinery, and known forms of force can 
be united in a practicable machine by 
which we will fly long distances through 
the air, seems to the writer as complete 
as it is possible for the demonstration 
of any physical fact to be. May not 
our mechanicians ... be ultimately 
forced to admit that aerial flight is 
one of the great class of problems with 
which man can never cope, and give up 
all attempts to grapple with it?” 

Today we fly. What fun it would be to 
take Simon Newcomb aloft! 

Even in the face of this, however, 
and in the face of many other practical 
demonstrations that the impossible is 
possible when it has been made so by 
someone who would not take no for an 
answer, we continue to assert that the 
trisection of an angle will never he 
solved. That is our story and we will 
stick to it, but we hope that if this in¬ 
triguing problem is ever cracked open, 
it will be after our own day. We should 
not want anyone with malice afore¬ 
thought to invite us for a “ride in an 
airplane,” 
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The Results of Our First 
Test of Telepathy 


• The Charts Received Have Been Collated and 
Analyzed Mathematically. Results Appear to Point 
to the Operation of Something Other Than Chance. 
The Findings of Experts After Studying the Data ® 


A LTHOUGH interested readers are 
still sending in charts showing 
their experiments in telepathy, 
conducted as directed in our March is¬ 
sue, we have gathered together the first 
120 sheets returned, and have conducted 
a thorough analysis of the results. A 
compilation was made, as shown in 
Table 1 reproduced here, and submitted 
to three persons, all deeply interested 
in mental phenomena, who studied the 
data independently and 
made separate reports 
without consulting each 
other. They were unani¬ 
mous in their opinions 
that the test results show 
something that cannot be 
ascribed to pure chance 
and that certain of the 
findings should be fol¬ 
lowed up for further and 
more comprehensive study. 

This will be done and, if 
the results warrant, they 
will be reported through 
these pages. 

The three persons co¬ 
operating with Scientific 
American in this study 
were: Dr. Walter Frank¬ 
lin Prince, Research Offi¬ 
cer of the Boston Society for Psychic 
Research and Contributing Editor of 
Scientific American; Professor Gard¬ 
ner Murphy of the Department of 
Psychology, Columbia University; and 
Joseph Dunninger, Chairman of the Uni¬ 
versal Society for Psychic Research, 
and well-known exponent of telepathy. 

The first Scientific American test of 
telepathy, as proposed in March, con¬ 
sisted of having two persons act as agent 
and percipient in a series of tests in¬ 
volving 500 throws of a die. The agent 
was instructed to shake the die and con¬ 
centrate on the uppermost number. The 
percipient was then to “guess” the num¬ 
ber aloud and the agent was to record 
the fact of “right” or “wrong” on a pre¬ 
pared chart As the charts were received 
in this office, they were recorded and 
entered on a Compilation sheet, the final 


tabulation of the first 120 charts appear¬ 
ing in Table 1. 

The next step was to calculate mathe¬ 
matically, according to the theory of 
probabilities, the expected frequency 
with which charts showing a given 
number of correct “guesses” should ap¬ 
pear in a series of 120. By expanding 
the formula (P + 9) a = (Ye + %) 50 
the calculated frequencies shown in 
Table 2 were obtained. Since the curve 


of the results is not Gaussian, and frac¬ 
tions were dropped as not affecting the 
final result materially, these figures can¬ 
not be taken as being absolutely accu¬ 
rate. They are, however, close enough 
approximations to reveal that the re¬ 
sults obtained are not mere coincidence. 

If, on the same basis, the figures be 
taken as a distribution of individual 
records, then: 

N = !20 

Observed M—92.84 Calculated M — 83 83 
OLt = 32.97 
% = 3.01 

Diff. = 9.51 
Diff ./OZ = 3.16 

The chances are 99,921 in 100,000 
that the mean is significantly higher 
than chance would provide. This is 
based on comparing the observed suc¬ 


cess as a whole with calculated the¬ 
oretical success as 16% in 100. The dif¬ 
ference as shown seems slight, but with 
such a large number of cases it is really 
enormous. 

One of the “high spots” in receiving 
the charts from readers was one pur¬ 
porting to be 100 percent correct. The 
manner m which the chart was filled 
out, and the letter accompanying it, 
pointed toward something other than a 
desire to co-operate sincerely m our test 
and, therefore, it was not included in the 
compilation. In his submitted opinion, 
Dr. Prince deals specifically with this 
particular case. The following para¬ 
graphs are quoted directly from Dr. 
Prince’s report: 

“One of the charts is undoubtedly, 
as you declare it, of spu¬ 
rious character and not to 
be taken into account. I 
am confident that ... it 
represents a delusion or 
is the quasi fraud of an 
abnormal person. No man 
of intelligent cunning 
would make the claims 
found in the accompany¬ 
ing letter, such as T can 
speak to each and every 
person in each and every 
part of the world by men¬ 
tal telepathy.’ And the 
man is in solemn earnest, 
expecting to be believed. 
... It is a case involving 
megalomania. 

“In view of the rather 
large number of casts, 
60,000, the excess of even 1.91 percent 
over chance expectation would strongly 
suggest that there was a ‘nigger’ or sev¬ 
eral of them concealed in the chance 
wood-pile. 

“A more feeble indication looking in 
the same direction, just enough to sug¬ 
gest the presence of the same ‘nigger,’ 
is to he found in the following figures: 
The expectation of chance hits per 
chart is about 84. I find that of the 120 
charts here tabulated (Table 1), the 
number which reveal 25 or more correct 
guesses less in number than the ex¬ 
pectation of 84 are 3, while those which 
have 25 or more hits in excess of the 
same are 13. Also that those which show 
10 or more hits less than 84 are 12, 
while the number of charts showing 10 
or more in excess of 84 are 28. The 
number of charts which show less than 


TABLE I 

Number 

of Number 
Correct of 
Guesses Charts 


21 

1 

70 

1 

79 

3 

86 

7 

93 

5 

103 

2 

197 

1 

49 

1 

71 

1 

80 

5 

87 

3 

95 

2 

109 

1 

198 

1 

55 

1 

73 

2 

81 

6 

88 

5 

97 

1 

112 

1 

202 

1 

60 

1 

74 

2 

82 

4 

89 

4 

98 

2 

122 

1 

207 

1 

61 

1 

76 

2 

83 

6 

90 

1 

99 

1 

146 

1 

217 

1 

66 

1 

77 

5 

84 

9 

91 

3 

100 

1 

152 

1 

219 

1 

69 

2 

78 

4 

85 

7 

92 

4 

101 

1 

159 

1 

223 

1 


120 charts analyzed 48,859 incorrect guesses 

60,000 total trials 18.57 percent correct 

11,141 correct guesses 81.43 percent incorrect 


Expectation of chance—10,000 correct or 16.66 percent 
Expectation of chance on one chart (500 guesses)—83.33 
correct guesses 
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10 divergences in either direction from 
the chance expectation of 84 are 83. 

"‘The charts showing fewer hits than 
the 84 of chance expectation diminish 
by steps never greater than an interven¬ 
ing 6 points until we reach the lowest, 
21, which is only a quarter of chance 
expectation and Is separated by 28 
points from the next highest report. Of 
course this very low figure is quite pos¬ 
sible by chance and yet it raises a doubt 
whether something else than chance is 
not operating here also; it is possible 
that the recorder was confused by the 
rapidity of the operations or that he set 
down the letter W’ a number of times 
when he should have written 4 R’, or did 
the same because of ‘cussedness.’ 

“I have examined only the 10 charts 
of highest record. They represent the 
results obtained by 3 pairs of experi¬ 
menters; Mr. and Mrs. J.M.S. furnish 
the three best charts, Messrs. J. and H. 
the next best. Mr. and Mrs. J.M.S. the 
next three, Messrs. S. and V. one con¬ 
siderably inferior to the foregoing but 
sufficiently striking, and Mr. and Mrs. 
J.M.S. the ninth and tenth in rank, the 
tenth falling below the 150 mark. I am 
satisfied by my own methods of analysis 
that all these charts were filled out in 
good faith. The education and under¬ 
standing of Mr. J.M.S. are evident. 
J. and H. are college students. 

is, of course, struck by the high 
percentages of success m all of 
the Mr. and Mrs. S. charts which, as 
the experiments went on from day to 
day, showed an irregular rise from 29 4 
percent in the first 500 to 44.6 percent in 
the last. I had rather expected that in 
consequence of weariness, if a large 
number of casts of the die were made 
at one sitting and any telepathy seemed 
to be involved, it would be less in evi¬ 
dence as the series progressed. Hence I 
studied results for each evening sepa¬ 
rately. On the first evening there were 
300 casts, and per hundred, successively, 
the correct guesses were 38, 29, and 23, 
while the first half of the set of 300 had 
one run of three successive hits and eight 
runs of two, but the second half only two 
runs of two each. It seemed as though 
my expectation was to be realized but 
the casts of the next test told the reverse 
story, for the hits per hundred, suc¬ 
cessively, now were 26, 30, and 32, while 
the first half of the set showed six runs 
of two each, but the second half nine 
runs of two and two runs of three. 

‘The first hundred of the next series 
dropped back to 26 hits followed by 30 
and 32. In fact, no rule relating to weari¬ 
ness is discoverable in the 4000 of the 
Mr. and Mrs. S. sets; sometimes # the 
work was better in the early part of an 
evening’s group but more frequently it 
was better later. Never on the second 
evening did any score per hundred drop 
as low as 26. On the other hand, on 


none of the six subsequent experimental 
evenings was there anything like the 
astonishing 50 percent groupings of the 
second hundred of the third series. 

“The J. and H. series of 500 throws of 
the die at one sitting resulted in 41.4 
percent of successful guesses. Here 
again it is surprising to find no evidence 
of variation through weariness. The hits 
per successive hundreds were 23, 38, 


Number of 

TABLE 2 

Theory of 
Probability. 

Actual 

Correct 

Calculated 

Observed 

Guesses 

Frequency 

Frequency 

6— 15 

0 

0 

16— 25 

1 

1 

26— 35 

2 

0 

36— 45 

5 

0 

46— 55 

8 

2 

56— 65 

12 

2 

66— 75 

16 

9 

76— 85 

17 

51) 

86— 95 

16 

34Vt 

96—105 

13 

8\ 

106—115 

10 

2 

116—125 

6 

1 

126—135 

4 

0 

136—145 

2 

0 

146—155 

1 

2 

156—165 

0 

1 

166—175 

0 

0 

176—185 

0 

0 

186—195 

0 

0 

196—205 

0 

3 

206—215 

0 

1 

216—225 

0 

3 


113* 

120 


* See text for explanation of dis¬ 
crepancy in this figure. 
f This lack of symmetry is partly 
due to arbitrary steps of ten units 
each. Even so, the curve is abnor¬ 
mal. 


43, 46, and 48. In the course of the whole 
number of 500 casts there were six runs 
of five, one of six, and one of nine. 

“To wager that nine guesses begin¬ 
ning at a particular point in a series of 
500 will be correct would not be at all 
the same thing as to wager that such a 
run would occur somewhere in the series. 
The first wager would have one chance 
in 10,077,696 of winning. 

“S and V.. achieving 31.8 percent of 
successes in their 500 trials did rather 
better during the first half than the 
second, but since the J. and H. results 
improved as hundred casts were added 
to hundred casts, while some of the Mr. 
and Mrs. S. charts tend in one direction 
and some m another, we can find no law 
here. 

“I presume that machines which make 
dice make them uniformly. If a die were 
more likely to turn up on one side than 
on another and the percipient developed 
a number-guessing habit to correspond, 
a large percentage of correct guesses 


might be made, the guesser unaware of 
the underlying facts because only ‘right’ 
and ‘wrong’ are registered. This seems a 
rather desperate theory. 

“It would be very desirable that the 
most successful persons could be in¬ 
duced to try further series of experi¬ 
ments of precisely the same type ” (See 
first paragraph of this article. Editor.) 

“If three or four couples out of the 
total number which responded have 
given distinct and unquestionable signs 
of possessing telepathic powers, it is 
a larger percentage than I would have 
expected.” 

In Professor Murphy’s report he 
points out that, as is to be expected, 
there are possibilities of error In any 
such test as this. He writes as follows: 
“From a strictly mathematical point of 
view the results are overwhelming in 
favor of a positive result. There are 
99,921 chances in 100,000 that the actual 
guesses are due to something other than 
the factors ordinarily involved in legiti¬ 
mate guessing. I think there was prob¬ 
ably some experimental error—careless 
glancing at the dice, use of worn dice, 
whose ‘feel’ was detected by the subject, 
and so on. There are dozens of possible 
violations of the rules. But the high 
standing cases must be followed up. 
This is Important. I thmk you have 
something interesting.” 

T HE third party wffiose opinion we 
sought on the results of our test was 
Mr. Joseph Dunnmger who is widely 
known for his practical demonstrations 
of telepathy. Although in many cases 
these may savor of showmanship, this 
mere fact cannot be held to militate 
against Mr. Dunninger's judgment. We 
felt justified in requesting his opinion 
because of the deep study which he has 
made of various phases of mental 
phenomena. Mr. Dunninger writes as 
follows: 

“I am highly pleased with the results 
obtained in the first Scientific Ameri¬ 
can telepathy test, and feel that much 
credit is due to the many readers who 
gave their time and efforts in a serious 
endeavor to provide data on which to 
base a scientific analysis of the possi¬ 
bilities of telepathy by normal persons, 
under normal conditions. Of course my 
own experiences have positively con¬ 
vinced me that, under certain condi¬ 
tions, it is possible to produce tele¬ 
pathic results. You no doubt are famil¬ 
iar with the nationally known experi¬ 
ments which I have attempted from time 
to time, all of which have been success¬ 
ful. In most of these, however, I have 
achieved results that, so far, cannot be 
explained by any of the known laws of 
science. You no doubt will remember 
my recent experiment in projection of 
thought, in which I projected a mental 
picture of a drawing, a name, and a 
(Please turn to page 45 ) 




The Misnamed “Planetary” Nebulae- 


By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University 
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington 


are actually extremely faint. 
Very few of them exceed the 
tenth magnitude and some are 
as faint as the 17th. Is this 


AMONG the thousands of nebulae 
J r\_ which strew the heavens there are 
a few score which are distin¬ 
guished by their greenish color, round¬ 
ish form, and definite outline. These 
have been known for a century as the 
“planetary nebulae.” This name was 
suggested by the fact that some of them 
m small telescopes appear as round or 
oval disks; but this is unfortunate, since 
they have actually not the least other 
resemblance to the planets, nor any re¬ 
lation to them. 

That they are members of our galactic 
system, and not outsiders, is shown by 
a strong concentration toward the line 
of the Milky Way. That they, or at least 
their inside portions, are masses of 
luminous gas is evident from their spec¬ 
tra, which consist of isolated bright 
lines. Almost all of them have central 
stars so accurately centered as to make 
it very probable that they are really 
the inside of the respective bodies. 
This is proved to be true by their spec¬ 
tra, which are highly distinctive and 
full of bright lines or narrow bands. 
Most of the latter have been identified, 
and come from highly ionized atoms, 
indicating an exceptionally high tem¬ 
perature. This is independently con¬ 
firmed by the fact that these are the 
bluest stars ever observed. 


are left undisturbed long enough to 
unload their whole store of energy by 
emission of the “forbidden” lines, which 
are difficult or impracticable to produce 
in the denser gas in our laboratory 
“vacuum” tubes. 

All the energy which the nebular en¬ 
velope radiates therefore comes from 
the central star. Now, to the eye or the 
ordinary photographic plate the nebula 



called the "owl” nebula because 


of its obvious owlish resemblance 


is far brighter than the star, hence the 
star must give out very much more radi¬ 
ation in the remote ultra-violet than in 


apparent faintness due to vast distance, 
or to small size? 

This question can be answered only 
by measuring the distances of the nebu¬ 
lae, and here is a hard problem. Dr. 
van Maanen of Mount Wilson long ago 
put a number of the most promising of 
these objects on the observing list for 
parallax. The results of his observations 
indicated small but nevertheless mea¬ 
surable parallaxes, averaging about 
0. // 012. The annual proper motions, 
however, approximately determined 
from the same plates, came out with 
an average value of less than twice this 
amount Now the measures of radial 
velocity—which are easy and accurate 
for the bright lines m nebular spectra 
—indicate an average rate of motion 
equivalent to more than seven astronom¬ 
ical units per year; that is, the proper 
motion should be fully seven times the 
parallax. Here was a disturbing dis¬ 
crepancy. Either these nebulae were 
moving almost directly toward or from 
the sun, in about equal numbers—which 
is manifestly absurd, or else the mea¬ 
sures either of parallax or proper mo¬ 
tion were wrong. 

T HE utmost care and skill had been 
taken with the observations and the 
measures, but there was little doubt 


the visible region. The proportion of the where the trouble lay. Measures of 

I S the star a mere incident in the two depends on the star’s surface tern- parallax demand the comparison of ob- 

nebula or perhaps a product of its perature and we have therefore a means servations made at different seasons of 

development? Or is the star the parent, at hand for estimating this. We can the year and different times of the night, 

and the nebulous envelope its offspring? get only a minimum estimate, since the The slightest differences in the observ- 

Twenty years ago this question ap- transformation of the invisible ultra- ing conditions—it may be in summer 

peared as hopeless as the famous one, violet light from the star into visible and winter—produce minute alterations 

whether a hen or an egg existed first, light in the nebula is probably not in the results, which would be quite 

but we can answer it with confidence complete. There are good reasons, how- insignificant in other cases, but not 

now. The star is the primary feature ever, for believing that the efficiency of here where the very limit of accuracy 

and without it the nebula would cease the process, though not 100 percent, is is sought. A slight difference in the 

to shine. Bowen’s beautiful discovery of fairly high: thus we can get a good idea arrangement of the density in the air 

the origin of the enigmatical nebular of the temperatures of the nucleus. A in the hours after sunset and before 

lines has long since been discussed in careful study by the Dutch astro- sunrise, which caused the paths of the 

these pages, and we need only recall physicist Zanstra led to the startling re- blue light of the nebular star and the 

briefly here that the central star, being suit that these temperatures range from yellowish light of the nearby stars used 

of very high temperature, radiates 35,000 up to 100,000 degrees, Centi- as points of reference to deviate by half 

ultra-violet light of very short wave- grade. an inch in passing through the 60 miles 

length. This is absorbed by the gases Now the hotter a body is, the more of atmosphere above our heads, would 

of the nebula and ionizes them, often light it gives out. The rate of increase account for the whole discordance, 

removing two or three electrons by sue- is slower for visible light than for the It is of no use to multiply observa- 
cessive action. The recombination of ultra-violet but, even so, a surface at tions in successive years, for the differ- 

these ions with the liberated electrons 42,000 degrees (Zanstra’s average) ence between the morning and evening 

brings about a steady state, and during should shine more than 100 times more observations, whatever its origin, would 
the process light is emitted as the char- brightly per square mile than the sun’s, only repeat itself afresh. There is far 

aeteristic radiations of the gas. The We should expect, then, that the nebu- less trouble to be anticipated in the 

density is so low that; the separate atoms lar nuclei would he bright objects. They determination of the proper motions, 
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What Are They? 


for these go on steadily in the same di¬ 
rection from year to year. The observa¬ 
tions can be made at the same season 
and hour of the night and, what is more, 
they gave an accuracy increasing with 
the time. Even a very slow motion, if 
followed for many years, must ultimate¬ 
ly amount to something measurable. 

A decade or so ago Dr. \an 
Maanen therefore started a special j 
program of observations to deter- I 
mine the proper motions of as many 
planetary nebulae as possible. He 
has just reported on the results 
obtained for 21 of them, a number 
large enough to give a significant 
average. Plates taken 12 or 15 
years ago were compared with re¬ 
cent ones, with every precaution to 
secure the utmost accuracy, and 
the measures showed unmistakable 
evidence of real, though ver\ slow, 


P ART of this motion of the 
nebulae relative to the stars 
arises from the motions of the stars 
themselves, and especially from 
their drift due to the motion of 
the solar system in space. Fortu¬ 
nately it is possible to make an 
accurate allowance for this and to 
find the motions of the nebulae, re¬ 
ferred to a fixed system of measure¬ 
ment. They are remarkably small, 
averaging only 0"OO7 per year, and 
much less than the preliminary 
value found from the earlier ob¬ 
servations which covered only a 
year or two. But, small as they are, 
they are reliable within some 15 percent 
of their own value. Small as they are 
they show definitely the systematic drift 
due to the sun’s motion in space. Since 
the rate of this motion relative to the 
nebulae is known from the radial 
velocities, the average parallax of the 
nebulae can be found. An independent 
determination can be made by compar¬ 
ing the apparent motions at right angles 
to the solar drift with the ‘‘peculiar” 
radial velocities which remain after 
correction for the sun’s motion and 
represent the motions of the nebulae 
themselves. The two agree as well as 
could be expected, and give a mean 
parallax of 0"0007, corresponding to a 
distance of some 4500 light-years. 

This is the first reliable determina¬ 
tion of the distances of nebulae of this 
sort and it leads to many interesting 
consequences. The average diameter of 
the nebulae in the observed list is 45" 
which, with the given parallax, corre¬ 


sponds to some 65.000 astronomical 
units or one light-year! If an exception¬ 
ally large and perhaps unusually near 
object is excluded, the mean for the 
remainder is 29". But even this is so 
great that it takes the light of the cen¬ 
tral star four months to reach the 



The rang nebula in Lyra. This is overhead 
on summer evenings and its outlines can he 
made out with a six-inch telescope. While 
the central star is tiny—much more so than 
the sun—its mass is much greater than the 
sun’s, like the tiny but massive companion 
of Sirius. The 'Ting” appearance is an illu¬ 
sion, for the nebula is spherical. We see 
through a greater thickness of gas near its 
periphery, hence its greater visibility at 
that point. Its diameter is about 4,000,000,- 
000,000 miles, or two thirds of a light year, 
its distance 1500 light-years (data by Menzel) 

periphery of the gaseous mass. Some 
are doubtless larger than this, and 
others smaller, but they must all be 
huge objects and it would be an insig¬ 
nificant one that did not have room with¬ 
in its boundaries for a hundred solar 
systems set edge to edge without over¬ 
lapping of the outermost planetary 
orbits. If a typical example of these 
remarkable objects, in its wanderings 
through galactic space, should come as 
near as Sirius, its diameter would be 
twice the length of Orion's belt and its 
central star would appear brighter than 
Vega! 

The central star of such a typical 
body gives out 15 times as much light, 
measured photographically, as the sun. 
To the eye it would have less than ten 
times the sun’s brightness. Most of its 
radiation, as has already been said, is 
in the ultra-violet. Making allowance 
for this, van Maanen estimates the to¬ 
tal energy radiation of such a star as 


180 times that of the sun. With a tem¬ 
perature of 42,000 degrees this corre¬ 
sponds to a diameter of the sun's. 
Many of these nebulae are conspicu¬ 
ously oval, and for these Campbell and 
Moore at the Lick Observatory find 
spectroscopically that one side is ap¬ 
proaching us and the other receding, 
indicating a rotation of the vast mass. 
The observed rates of motion are a 
few kilometers per second. Without 
some central attraction the outer por¬ 
tions would fly off into space, and an 
easv calculation shows that to prevent 
this in an average nebula would require 
the gravitation of a mass over 200 
times as great as that of the sun 
How much of this is in the nucle¬ 
us and how much in the nebula is 
not easy to say. If it is practically 
all at the center the density of the 
nucleus must he 25.000 times the 
sun’s and it must be a white dwarf 
*tar with its interior m the strange 
degenerate state predicted by the 
quantum theory. The smallest mass 
which can reasonabl\ be assumed 
for the nucleus is six or eight times 
the sun’s, if Eddington’s mass- 
luminosity law is to be satisfied, 
and even this would make the den¬ 
sity a thousand times the sun’s; so 
that the degenerate character of 
the mass cannot well he doubted 

H OW much of the mass we may 
safely assume to be in the 
gaseous shell depends upon the 
laws of its equilibrium, which are 
still very imperfectly understood. 
If almost the whole of the mass 
were there—uniformly distributed 
throughout the vast volume of the 
nebula—this density would be 
4 X 10~ 1S » that is, four milligrams 
per cubic kilometer, or one ounce 
to 1600 cubic miles! A wandering 
star—even a flying meteorite— 
might pass through this without the 
slightest disturbance. Yet in every cubic 
centimeter there would be more than 
100,000 atoms (if on this average these 
were as heavy as oxygen). Whether par¬ 
ticles of dust are present, as well as the 
gases which produce the spectral lines, 
we do not know. But the gases them¬ 
selves are the very same that we take 
into our lungs at every breath—oxygen 
and nitrogen. Hydrogen is also present, 
and another familiar gas has just been 
identified. Boyce, Menzel, and Miss 
Payne (a most efficient team of younger 
investigators), in a report just made 
to the National Academy of Sciences, 
have identified the two strongest un¬ 
known nebular lines as forbidden lines 
of doubly ionized neon. 

The similarity of the gaseous nebulae 
to thin air—very thin air—thus grows 
with our growing fund of knowledge. 
—Princeton University Observatory , 
April 5, 1933. 
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Part of a flock of snow geese near the Biological Survey’s Lake Malheur Bird Refuge, Oregon 


Wild Fowl 


Keep Marshlands for 

Much Reclaimed Marshland, Unfit for Agriculture, 
Should be Rewatered for the Benefit of Water Fowl 

Bv PAUL G. REDINGTON 

Chief, U. S Biological Survey 


O UTSTANDING among the causes 
of the great decrease in abun¬ 
dance of North American water 
fowl, has been the destruction of their 
natural habitat. Migratory water fowl 
nest and raise their young in the spring 
and summer months on marsh and water 
areas in the northern parts of the United 
States and in Canada. As fall ap¬ 
proaches they journey southward m 
leisurely stages, feeding and resting as 
they have opportunity, many of them 
to take up their winter abode in favored 
places along the south Atlantic. Pacific, 
and Gulf coasts. With the return of 
spring, they migrate northward in the 
same manner, chiefly over the same 
flight lanes followed in the preceding 
fall, and the life cycle is again taken 
up on their northern nesting grounds. 

When human settlement spread over 
the former domain of wild life, the first 
laiids taken by the pioneer farmers 
were naturally those they could most 
readily till. Practically all land of this 
kind, however, had been pre-empted 
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more than a generation ago. Pressure 
for further agricultural development 
has become more insistent as the den¬ 
sity of human population has constantly 
increased and as available lands have 
been appropriated for agriculture and 
other industrial operations. 

Finally, the most attractive areas left 
for farming were such as could be 
obtained by drainage and irrigation. 
Although increased development of ir¬ 
rigation projects had a harmful effect 
upon the natural habitat of wild fowl, 
the real disaster to the birds came with 
the drainage of the marshes, shallow 
lakes, and ponds. About 77,000,000 
acres have thus been drained, much of 
it without benefit to agriculture, and 
thus extensive areas of natural environ¬ 
ment for migratory birds have been de¬ 
stroyed. 

Thus, the resting and feeding grounds 
on the migration routes have not only 
in large measure disappeared, but now 
the birds can frequent such places as 
remain, only at great peril, by reason 


of increased natuial and human haz¬ 
ards. Ducks and geese can no longer 
journey in easy stages from one resting 
and feeding place to another. Instead 
of spreading out over a great range of 
country, where previously there had 
been many places attractive to them, 
they are now forced to settle in large 
numbers on relatively restricted areas. 
There they are even more greatly im¬ 
periled by hunters and by outbreaks of 
the diseases that are favored by their 
more dense concentrations. 

T HE water fowl vicissitudes have 
been further inci eased by the fact 
that modern transportation facilities 
make it much easier for hunters to reach 
the areas where the birds can still con¬ 
gregate The development of modern 
firearms also has made heavier the 
hunters’ toll of the various species. 
Moreover, situations have arisen on cer¬ 
tain of the western marsh areas of this 
country and in Canada where fluctua¬ 
tion of water levels has made these rest¬ 
ing and feeding grounds death traps of 
disease to the birds. Though the Bio¬ 
logical Survey has discovered the nature 
of the so-called “duck disease,” it must 
be frankly stated that the losses can 
not be prevented where water levels on 
alkaline marsh areas of the west can 
not be controlled. 

Sportsmen and conservationists soon 
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realized the danger in these varied con¬ 
ditions to a sustained abundance of 
wild-bird life. The rapid decrease in 
the numbers of water fowl encouraged 
first the passage of the Migratory Bird 
Law of 1913 and later the negotiation 
of the treaty of 1916 with Great Britain 
to protect the birds that migrate be¬ 
tween the United States and Canada. 
This treaty was made effective in this 
country by the passage of the Migratory 
Bird Treaty Act of 1918, and m Canada 
by similar legislation. Under the pro¬ 
visions of the Federal legislation, spring 
shooting and market hunting of wild 
fowl have been abolished, and thus a 
major forward step has been taken look¬ 
ing to the conservation of these birds. 

Co-operation in carrying out the 
terms of the treaty has been all that 
we could ask for from Canadian offi¬ 
cials. both Dominion and provincial. 
They have problems akin to ours, some 
differing in degree, and they handle 
their own affairs as a joint party under 
the treaty obligation. From the states, 
as the years go by. heartier co-operation 
is being shown in the way of state aid 
in the enforcement of the migratory- 
bird regulations adopted by the Secre¬ 
tary of Agriculture and in the enactment 
of legislation conforming with the Sec¬ 
retary’s regulations. 

ONVINCED that mere restrictions 
on hunting would not long save the 
birds. Congress in 1929 passed another 
act of equal importance in game con¬ 
servation, known as the Migratory Bird 
Conservation Act. This authorized the 
appropriation of 7.875.000 dollars for 
the establishment of inviolate migratory- 
bird refuges, and contemplates that a 
nation-wide network of refuges shall 
be acquired by the Federal Government. 
Thus far, only a small part of the mon¬ 
ey has actually been appropriated. 

In conducting investigations of pro¬ 
posed refuge areas throughout the coun¬ 
try, and bearing in mind the former 


great extent of favorable water fowl 
habitat, the Biological Survey has been 
impressed with the relatively small num¬ 
ber of areas not pre-empted by agricul¬ 
ture or for hunting-club grounds that 
are still naturally attractive to migra¬ 
tory birds. In different parts of the 
country one or the other of these fac¬ 
tors unfavorable to the birds may be 
dominant. Many lowlands have been 
unwisely drained for agricultural use 
Some have been failures, and others 
only moderately successful. It is the 
opinion of many who are well informed 
that the failures, and possibly many 
of those places that have been only 
moderately successful for agricultural 
exploitation, should be restored to their 
natural condition. 

S OMETHING along the line of res¬ 
toration has been undertaken, but 
to correct great mistakes is costly. A 
few reclaimed areas have, through 
abandonment, reverted to a state ap¬ 
proaching original conditions, but these 
are exceptions. Furthermore, many 
areas that have been abandoned have 
not yet returned to public ownership, 
the titles to the lands being still vested 
in persons who took them up for agri¬ 
cultural use. Though some are tax de¬ 
linquent. their acquisition by the state 
is delayed by the great cost of con¬ 
veyance and clearing titles, such, for 
example, as the bonded debts created 
in order to finance the development. 

Two examples of efforts to correct 
unwise drainage and to restore the 
areas to something like their original 
condition are found in Thief Lake, 
Minnesota, and the Horicon Marsh. 
Wisconsin. Thief Lake originally cov¬ 
ered more than 7000 acres. This area, 
together with Mud Lake, in the same 
locality and originally containing about 
5000 acres, were among the finest breed¬ 
ing resorts for ducks and geese in Min¬ 
nesota. Wild-fowl food plants, including 
wild rice and wild celery, annually at¬ 


tracted thousands of canvasbacks, red¬ 
heads, mallards, widgeons, and other 
species of water fowl. In the days of 
the market hunter, literally carloads of 
water fowl were shipped from these 
lakes for sale. Not only were water fowl 
and other birds abundant in and around 
the lakes, but fish and fur-bearing ani¬ 
mals also were found there in large 
numbers. Moose and deer were fre¬ 
quently taken in the vicinity, and the 
annual catch of muskrats was an im¬ 
portant source of revenue to the farm¬ 
ers living near by. 

More than a decade ago Thief and 
Mud Lakes were entirely drained, at a 
cost said to have been approximately 
1.500,000 dollars. Two main ditches 
were dug directly through the lakes, 
and laterals traversed nearly every sec¬ 
tion line, covering an area about 20 
miles wide and 35 miles long. This 
project, however, was a complete failure 
from the agricultural standpoint, and 
by 1929 approximately two thirds of 
the reclaimed lands had become tax 
delinquent. 

T O rescue three counties from vir¬ 
tual bankruptcy, the state legislature 
passed an act to establish game refuges 
over a large acreage, through the ex¬ 
pedient of issuing state certificates of 
indebtedness and reimbursing the coun¬ 
ties. A steel-reinforced concrete dam 
has now been constructed to retain the 
water at Thief Lake. Opinions of well- 
informed persons differ as to its final 
success, but we are hopeful that in time 
this area will be restored to something 
approaching its original natural condi¬ 
tion, and again provide an excellent 
habitat for wild life. 

Horicon Marsh, which has been esti¬ 
mated to contain about 40,000 acres, 
in Dodge County, Wisconsin, was many 
years ago turned into an extensive lake 
through the construction of a dam, but 
in 1868 to help settle a controversy 
about land ownership, the dam was 
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Making a wild fo^l refuge indeed a sanctuary: sign erected at south end of 
Passage Key, Florida, to prevent boats landing and disturbing the wild fowl 


torn down. By this act the lake bed was 
converted into a great marsh that ex¬ 
tended about 13 miles on both sides of 
Rock River, thus providing one of the 
best breeding places in the country. 

Two attempts were later made to 
convert the marsh into farm land by 
drainage, but neither was entirely suc¬ 
cessful. Though crop production on 
some of the drained land compared 
favorably with that on surrounding 
farms, there w r as a vast area too wet 
for agriculture, though not wet enough 
for water fowl. After several years’ ef¬ 
fort by the Izaak Walton League of 
America and associated groups and in¬ 
dividuals, the state legislature in 1927 
declared Horicon Marsh a wild-life 
refuge and authorized the construction 
of dams to raise the water level and 
maintain it at the stage existing prior 
to the drainage. 

O NE of the places along the Atlantic 
flyway most famous as a resting 
and a feeding place for migratory birds 
has been the Back Bay-Currituck Sound 
region of Virginia and North Carolina. 
Though this area is not in the same 
category as Thief Lake and the Horicon 
Marsh, the modification of water con¬ 
ditions there has had results almost as 
disastrous to water fowl—m this case 
through removal of a canal lock. For¬ 
merly the aquatic plant life was so 
prolific, especially the species relished 
by the birds, that water fowl gathered 
there in untold numbers. Removing the 
lock increased the salinity and turbidity 
of the water, which in turn practically 
destroyed the plant growth attractive to 
the birds. The Biological Survey ob¬ 
served the changing conditions over a 


period of many )ears, and long ago 
was convinced that something should 
be done in the inteiests of the water 
fowl. The theory evolved was that the 
desired improvements could be made 
by restoring the canal lock, and this 
has recently been done, by government 
engineers in co-operation with sports¬ 
men and navigation interests. 

The Biological Survey has recom¬ 
mended that conservationists through¬ 
out the country undertake to restore or 
establish small areas of marshland and 
water that have been attractive to mi¬ 
gratory birds. Although such efforts 
would have chiefly local significance, 
they would serve to supplement the 
national program under the Migratory 
Bird Conservation Act for the preserva¬ 
tion of the more extensive areas that 
still retain their water fowl attractions, 
and for the restoration of many cele¬ 
brated water fowl resorts that have 
been destroyed. 

The refuge program of the Biological 
Survey has been definitely formulated 
into a policy, which will be carried 
out when the funds authorized for ap¬ 
propriation under the provisions of the 
Migratory Bird Conservation Act are in 
fact appropriated. It will involve the 
purchase of numerous areas that have 
been drained without benefit to agri¬ 
culture. Many of the refuges that up 
to this time have been established can 
be improved by restoring natural con¬ 
ditions and thus increasing their wild¬ 
life attractiveness. When the original 
purposes of the act are accomplished 
the serious conditions that confront our 
water fowl will he greatly alleviated. 

However, not until we can record the 
establishment of hundreds of well- 


administered wild-fowl sanctuaries 
throughout the United States, not until 
we can reach the point where adequate 
enforcement of game laws and xegula- 
tions is possible, not until more funds 
are made available to conduct research 
on conditions that face the water fowl 
—not until then can we be optimistic 
over the future of all species of bird 
life and anticipate the continued pres¬ 
ence in significant numbers of ducks 
and geese To reach such an objective 
there must be co-opeiation on the part 
of all concerned with the welfare ol 
wild life. There must be constructive 
action by the thousands of gun clubs 
m the United States, co-operating with 
such organizations as the National As¬ 
sociation of Audubon Societies, the 
American Ornithologists’ Union, the 
Izaak Walton League of America, the 
American Game Association, and others 
The work will also need the continued 
interest and support of those thousands 
of individual men, women, and children 
who are not shooters but who greatly 
desire as time goes on to see a plentiful 
number not only of our migrant water 
fowl but of the shore-birds and the non¬ 
game species, which also are protected 
under the Migratory Bird Treaty Act. 

I N these parlous times we know too 
well that great trouble has come to 
millions of people thioughout the 
United States. Unemployment is rife, 
and both the Federal and State Gov¬ 
ernments are endeavoring to formulate 
programs that may in some measure 
alleviate the situation. To some it might 
not appear seemly to compare with hu¬ 
man distress the present plight of many 
of the species of migratory birds. On 
the other hand we are dealing with a 
natural resource of great value to the 
country. There are millions of people 
most deeply interested in the future 
of the ducks and geese. Large invest¬ 
ments have been made for the acquisi¬ 
tion and upkeep of game refuges and 
public and private shooting grounds. 
With a full realization of these matters, 
it would appear altogether logical to 
extend to the water fowl, in the degree 
necessary, such aid as will even now 
give them surcease from the harrying 
conditions that menace them in many 
parts of our great country. Moreover, 
providing thus for the birds may also 
be a means of furthering the programs 
for human betterment. I make a special 
plea, therefore, that those thousands 
upon thousands of people who see some¬ 
thing of beauty and worth in the flight 
of the fast-winging teal and in the 
ordered movement of the honker, give 
thought to the needs of these birds and 
their kind, to the end that our wild fowl 
may continuously receive protection 
adequate for their present needs and to 
insure bountiful numbers in the years 
to pome. 




Flood control research in 
Germany. View of part of 
the 25 acres of the For- 
schungsinstitut fur Wasser- 
bau und Wasserkraft m the 
Bavarian Alps, Germany 


Below: The engineers have 
ascertained how the Hwang- 
ho, which carries much 
mud, can be made to 
deepen its own bed by nar¬ 
rowing its high-water bed 


Photographs courted German Tourist Information Office 

A relatively thin asphalt layer is used, instead of concrete, to cover 
the beds of canals. The asphalt forms a tight, smooth, durable bed 


A Chinese River in Bavaria 


P ASSING through the upper Isar 
valley at the foot of the Karwendelge- 
birge, in the most beautiful part of the 
Bavarian Alps, one gets a view of the 
Hwang-ho. Coming upon it without 
warning, one might well be disquieted 
by the sudden fear that one's memory 
has failed. Surely the geography shows 
the Hwang-ho, the great Yellow River, 
as flowing through China. 

So it does, and the river still flows 
there. What one finds in these Bavarian 
Alps near Walchensee is merely a model 
stretch of the river, 300 feet long, built 
by the Forschungsinstitut fiir Wasser- 
bau und Wasserkraft (Research Insti¬ 
tute for Waterways and Waterpower) at 
the request of the Chinese government 
to study ways and means of preventing 
the great floods and changes of course 
with which the troublesome stream so 
frequently afflicts China. The Institute, 
which was founded by Oskar von Miller, 
creator of the famous German Museum 


in Munich, is at present arranging and 
studying the material gained in its ex¬ 
periments of the last few months, prepa¬ 
ratory to making its report. 

The Institute, which owns 25 acres of 
land and the equipment necessary to car¬ 
ry on such experiments on a large scale, 
constructed the stretch of the Hwang-ho 
strictly according to scale, and then set 
about creating the same conditions as 
m the river itself. Special attention was 
given to the volume of mud carried by 
the water and the amount deposited by 
it along its bed, both of these being the 
main factors responsible for the periodic 
inundations and destructive changes of 
river-bed. The water used to feed the 
model stream was charged with a coal 
mud of the same essential constituency 
as the Hwang-ho mud, and the volume 
of water was altered to produce all vary¬ 
ing phases of the river. 

After each spell of "‘high water” the 
river-bed was carefully studied to de¬ 


termine how much mud had been de¬ 
posited there or along the banks, and 
also at what points the water had car¬ 
ried away mud previously deposited. 
The chief end m view is to determine to 
what extent the Hwang-ho can he com¬ 
pelled to deepen itself by narrowing it 
and raising its banks. It is expected 
that the lessons learned by the en¬ 
gineers in these studies will be applied 
by the Chinese government to the 
Hwang-ho so that floods of that mighty 
river will be minimized. 

These experiments are hut one phase 
of the work of the Institute, which car¬ 
ries on a constant study of the most 
important problems connected with 
regulating waterways and exploiting 
their power. One of the Institute’s ex¬ 
periments has demonstrated, for ex¬ 
ample, that the usual method of con¬ 
structing streets with asphalt can also 
be applied instead of concrete for lining 
the sides of canals. 
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His Microscope 
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croscopy is one of the more inexpensive 
hobbies- Once the original equipment is 
bought, there is practically no cost at¬ 
tached to it. 

Of the original equipment, the most 
important item is the microscope it¬ 
self which, as was stated above, can be 
purchased for as little as five dollars; 
or you can spend nearly 1000 dollars 
for it if you wish. Second-hand stand¬ 
ard microscopes can be purchased for 
as little as 25 dollars, and there are 
excellent small microscopes on the 
market for 18 dollars. If you can afford 
it, however, one of the standard micro¬ 
scopes selling for between 75 and 100 
dollars will give you a great deal more 
satisfaction, and will probably be 
cheaper in the end. These microscopes 
are so designed that additions can be 
made to them later on as you feel the 
need. All the parts of those made by 
the large optical companies are stand¬ 
ard. Thus you can purchase a micro¬ 
scope for about 75 dollars which will 
give you magnifications ranging be¬ 
tween 50 and 430 times; to this you can 
add, or have the manufacturer add, 
optical equipment or other accessories 
that will make your microscope com¬ 
plete for advanced amateur work. 

B ESIDES the microscope, the only 
other equipment actually needed 
is a small microscope lamp which you 
can either make yourself or purchase 
for about five dollars, some slides, 
cover glasses, a magnifying glass, a 
razor, some eye-droppers, and a few 
needles. Later you can add, a little at 
a time, other inexpensive items such as 
small bottles of dye, xylol, Canada 
balsam, immersion oil, bottles, and a 
few other things that all range between 
50 and 75 cents each. The accessories 
you will need will be explained in de¬ 
tail in the third article of this series. 
Your specimens will cost you nothing 


Wool fibers magnified 100 X 


but the fun of collecting them and the 
interest in preparing them. 

The history of the microscope begins 
with an amateur. Van Leeuwenhoek. 
Both the simple and compound micro¬ 
scopes were invented some years be¬ 
fore Van Leeuwenhoek came on the 
scene, but only here and there had 
anyone really taken them seriously. 

The circulation of the blood and 
a few other things had been dis¬ 
covered with the microscope, but 
not until Van Leeuwenhoek, a 
petty official and linen draper 
in the town of Delft, Hol¬ 
land, took up microscopy as 
a hobby were the real pos¬ 
sibilities of the instrument 
seen. Van Leeuwenhoek, 
with his enormous curiosity 
and patience, made his own lenses and 
then proceeded to peer into everything 
around him. Even the water in the rain 
barrel was not too absurd a thing for 
him to explore: and there, for the first 
time that we know of, a man saw the 
teeming life that swarms in that sub- 
visible world bevond the sight of our 
naked eve 

V AN LEEUWENHOEK, the linen 
draper, became famous, was made a 
Fellow of the Royal Society of England, 
was visited by kings and queens, and 
the great intellects of the world paid 
him homage. He seems, however, to have 
been a little ahead of his time, for after 
his death the microscope once again 
fell into oblivion until Pasteur, a French 
chemist, became curious about the 
spoilage of wine in his neighbor’s vat. 
Van Leeuwenhoek’s ‘Tittle beasties,” 
Pasteur found, were not as harmless as 
they appeared. For a man such as 
Pasteur, bacteria in a wine vat was but 
a step from bacteria in human beings, 
though he was a chemist and not a 
physician at all. So this amateur micros- 
copist, Pasteur, turned from his chem¬ 
istry to professional peering into the 
microscope and thus started the new 
science of medicine and the whole glori¬ 
ous history which the instrument has 
made since his day. Ever since his time 
human ingenuity has used the micro¬ 
scope for opening up new discoveries 
in biological, medical, and chemical 
sciences; it is a most valuable ally in 
technical fields and has practically 
revolutionized our daily life. Could the 
amateur ask for a more interesting 
hobby? 

The microscope affords a source of 
inexhaustible entertainment to the ama¬ 
teur, because he finds in its use a highly 


The amateur hard at it, with a small array of 
simple working equipment. Note little lamp 


educational diversion which, unlike 
many other hobbies, is not seasonal and 
which can be enjoyed throughout the 
year. Through the spring and summer 
you have all the life in the field, pond, 
and garden; in these fields of investiga¬ 
tion the microscope will show things 
of which you had scarcely dreamed be¬ 
fore. In the winter months and on rainy 
days you can spend many an hour ex¬ 
amining textiles, woods, food-stuffs or 
some of the many specimens you have 
collected on sunny days but found no 
opportunity to inquire into thoroughly. 

The series of articles starting with 
this one will tell you the whereas and 
hows and whys. Next month Mr. L. V. 
Foster of the Scientific Bureau of the 
Bausch and Lomb Optical Company 
will explain that which so many of us 
take for granted, hut which so few of 
us know—how a microscope turns “an 
ant into an elephant.” 

In the meantime, visit a scientific in¬ 
strument dealer and ask him to show 
you his microscopes and accessories. 
You will find him glad to explain their 
details. 


A wool fiber magnified 1000 X 
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Transoceanic 
Airship Service 



The Graf Zeppelin at her mooring mast at Pernambuco, South America 


W HEN Count Ferdinand Zeppelin, 
to whose tireless energy and faith 
the development of rigid airships 
is chiefly due, successfully navigated his 
first airship in 1900, the vision of fleets 
of dirigibles spanning the sea in steady 
travel had already formed in his mind. 
This dream did not materialize during 
his lifetime, although Germany saw the 
commercial as well as the military pos¬ 
sibilities of this new means of trans¬ 
portation. 

As early as 1910 to 1914, six airships 
were placed in regular service, and ter¬ 
minals were set up at various points in 
Germany. These ships gave a remark¬ 
able demonstration of safety and de¬ 
pendability by carrying close to 40.000 
passengers on 1600 trips without acci¬ 
dent or mishap. This is an unparalleled 
record, and seems incredible when we 
realize what the rest of the world was 
doing with aircraft as a means of trans¬ 
portation 20 years ago. 

W HILE the technical operation of 
these airships was in the hands 
of the Luftschiffbau Zeppelin Company, 
Ltd., in Friedrichshafen, which was the 
world's first air-transportation company, 
the management of the cruises, includ¬ 
ing the passenger and freight service, 
was entrusted to the Hamburg-Ameri¬ 
can Line. Thus, the voyages were in 
every respect commercial as well as 
scientific ventures. 

Jn the Zeppelin plant during the 
World War, standardized parts and ef¬ 
ficiently framed workmen made it pos¬ 
sible - feylife shops ’ \fe ; turn out 88 


By WOLFGANG LAMBRECHT 

Manager, Aeronautical Division, Hamburg-Amencan Line, New York 


WHATEVER may have been 
the causes of the fate met 
by several lighter-than-air ships 
in recent years, the record of 
the Graf Zeppelin in commer¬ 
cial service during 1932 shows 
that a properly designed and 
constructed airship, manned by 
adequately trained men, can 
meet and conquer the forces of 
Nature in transoceanic travel. 
Many lessons have been learned 
and more are ahead; the future 
status of airship transportation 
for passengers and freight is 
still in the balance. The present 
article tells what has been done, 
what is contemplated, and hints 
at the part which airships may 
play in world transportation in 
the not too far distant future.— 
The Editor . 


airships at the rate of about one every 
six weeks, making a total of 115 from 
1900 to 1918. Count Zeppelin himself 
died in 1917. He did not live to realize 
his ambition of passenger lines over the 
Continent and to America, but he wit¬ 
nessed, during the World War, the 
military value of the airships, in con¬ 
junction with the navy, in patrol, scout¬ 
ing, mine-sweeping and bombing 
operations. The War, as the great lab¬ 
oratory experiment in lighter-than-air. 


was to bring about the development of 
airships beyond the boldest di earns of 
the inventors, and that progress once set 
in motion was not to cease with the sign¬ 
ing of peace, but was to continue 
throughout the world. 

I T was the coming of the Graf Zep¬ 
pelin, in Octobei, 1928, that marked 
the first step m regulai transoceanic 
passenger, mail, and freight service by 
air. As a technical expeiiment the fa¬ 
mous airliner has shown four things: 
first and foremost, that airship opera¬ 
tions are practicable in all climates 
from the arctic to the tropics; second, 
that 96 percent of the flights were 
started on time; third, that flights once 
started were continued regardless of the 
weather; fourth, that in a mechanical 
breakdown at sea (when four out of 
five engines were disabled) and in an¬ 
other case of serious structural dam¬ 
age, the airship could proceed safely 
to the nearest port just as a steamship 
might do in similar circumstances. The 
Graf Zeppelin has met every possible 
kind of weather in her voyages to dif¬ 
ferent parts of the world, including 
typhoons in the Orient, tropical cloud¬ 
bursts off the coast of Brazil, and North 
Atlantic gales. 

The year 1932 constituted a turning 
point in the development of lighter-than- 
air craft; on March 20, 1932, the first 
regular scheduled transoceanic air ser- 
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vice ever undertaken by any aircraft 
was inaugurated. Although the Graf 
Zeppelin had made many an adven- 
tuious voyage in the past and her op¬ 
erators were well aware of her great 
possibilities, never before had the gen¬ 
eral public considered it feasible to 
employ such an airship on a scheduled 
service. The publication of her schedule 
giving definite departure and arrival 
hours was generally regarded as haz¬ 
ardous, but now even the sceptics have 
been com meed by the results of the 
first senes of nine voyages between 
Europe and South America during 
1932. 

A COMPARISON of the completed 
voyages with the advance sailing 
schedules shows that the airship fre¬ 
quently arrived ahead of time—for in¬ 
stance on the 62-hour record trip from 
Fnedrichshafen to Pernambuco. Instead 
of the estimated 72 hours, the average 
time for the southbound voyage was but 
68 hours. The homeward trips averaged 
only 90 hours as against an estimated 
96. An even more remarkable fact is 
that, if the 18 different routes covered 
by the airship were charted on one At¬ 
lantic map, they would practically over¬ 
lap. They differ only over the land, 
where they might be compared to a 
river delta, converging at Friedrich- 
shafen The storv of the weather condi¬ 
tions encountered en route would be 
revealed on this chart. Over the ocean, 
meteorologic conditions have been so 
uniform that the most advantageous 
course could invariably be followed. 
Only in Europe weather conditions 
varied, and this brought out one of the 
greatest advantages of airship travel. 
The speed of the ship allows the navi¬ 
gators to choose their course, taking 
advantage of favorable winds and avoid- 







rhotcb <ourte>y Hamburg-American Line 

Loading transoceanic mail hags through an 
open hatch in die under side of the airship 


ing storm centers through ■ 
which a surface vessel is ® 
forced to fight its wav 

From the time the Graf 
Zeppelin was first placed in 
service in 1928 until the end 1 
of 1932, the ship made 290 
voyages, including 33 ocean 
crossings, traveling 330.000 
miles in 5370 hours, at an 
average speed of 61 miles 
and carrying almost 17.000 
passengers, 35,000 pounds 
of mail, and 80,000 pounds 
of freight, without accident 
or mishap—indeed a remark¬ 
able demonstration of safety 
and dependability. 

It is not surprising that 
the first transoceanic air ser¬ 
vice was established between 
Europe and South America, 
this being a route combining 
the greatest possible saving 
of time with favorable atmos¬ 
pheric conditions. There is j R one 
considerable demand for a t j le q t 
rapid transportation between 
Europe and South America, particular¬ 
ly as there is no regular express steamer 
service as on the North Atlantic; there¬ 
fore this route should prove particu¬ 
larly advantageous. Mail traffic is 
naturally of special importance to the 
airship and plays a great part in mak¬ 
ing profits. The Luftschiffbau Zeppelin 
Company has always maintained that 
airship traffic to South America could 
be put on a profitable basis; m 1932, 
however, this could not be definitely 
accomplished for the following two 
reasons: 

1) It must be remembered that, dur¬ 
ing 1932, the Graf Zeppelin made semi¬ 
monthly sailings, hence it was hardly 
likely that the airship would have a 
capacity payload. European 
m/Hm business houses writing to 

South America and consign- 
H ing goods there are not going 

§|||^ to wait for two weeks after 

HHHL an order is received for the 

r ;fP9| sake of making the trip m 

m - M three days. If trips were 

ffPJII g made weekly, as they will be 

fell this year with two airships in 

service, the history of trans- 
portation both on land and 
at sea indicates that the 
if business for each ship would 

if be increased and overhead 

jF expenses cut appreciably. In 

jjf other words, by adding an- 

mF „ other airship to the service, 

4 the income would at least be 

doubled, whereas expenses 
would be increased by only 
40 percent. 

"AA ( 2} The terminal at Per- 

] nambuco was not very ad- 

jh an vantageous for this service, 

irship The Zeppelin company real- 
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In one of the comfortable passenger cabins on 
the Graf Zeppelin; the upper berth is folded 


ized this from the beginning, as few 
passengers would care to make an extra 
airplane tup to or fiom Rio de Janeiro. 
This was proved last fall when several 
of the voyages were extended to Rio 
de Janeiro. For example, 30 applica¬ 
tions were made for the last trip from 
Rio to Fnedrichshafen. some of which 
had to be rejected, as the airship can 
take but 24 passengers. Thus the Zep¬ 
pelin company can count on capacitv 
sailings on voyages extended to Rio de 
Janeiro, which would obviously place 
the service on a selE-sustainmg basis. 

T HE total income from 24 passengers 
on one voyage would amount to 
11,400 dollars. Income from the mails 
carried cannot be estimated definitely, 
but. based on last year's figures, which 
undoubtedly will be increased in time, 
it would amount to at least 14,000 dol¬ 
lars. Of course, a part of this income 
must be turned over to the German 
postal authorities to the amount of 
about 2400 dollars. This would bring 
the total income of one voyage to or 
from South America to 23,000 dollars, 
which estimate is more likely to be 
underrated than too high. As the cost 
of a voyage between Fnedrichshafen 
and Rio de Janeiro has so far amounted 
to approximately 20.000 dollars, the 
net profit would be 3000 dollars. 

Only one fourth of the cost is for 
operating expenses, while depreciation 
and upkeep of the ship are the main 
factors. However, as soon as a standard 
type airship can be produced and the 
service placed on a weekly basis, the 
trip cost will drop considerably, pos¬ 
sibly to 15.000 dollars. This would make 
it possible to operate economical voy¬ 
ages between Europe and South Amer- 
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ica, even at the present passage rate 
of 475 dollars, although an increase in 
the fare would be quite justified, con¬ 
sidering the saving of time and the 
prospect of improved business con¬ 
ditions. 

In 1932, an average of only 11 pas¬ 
sengers were transported between Ger¬ 
many and Brazil in either direction, 
which meant an income of approximate¬ 


strategic location for international air 
traffic. From here the best connections 
can be made to all Important points in 
central Europe, which will undoubtedly 
result in an increase in passenger traffic. 
Not only in Barcelona but also in Sevil¬ 
la, mooring masts, hangars, and gas 
plants are being erected. 

During 1932, nearly half a million 
letters were carried, besides a great 



The payload. Part of the freight to be carried by the Graf Zeppelin 


ly 5200 dollars. The Zeppelin company 
is, of course, endeavoring to dispense 
with government subsidies, which have 
covered operating losses in the past, and 
to render the service self-supporting. 
With this in view, the Zeppelin company 
has negotiated with the Brazilian Gov¬ 
ernment, which has always been most 
accommodating, for the construction of 
a hangar at Rio de Janeiro, and a sum 
has been appropriated for the purpose. 
This will make a continuous schedule 
possible, and obviously, if an airship 
service is to prove profitable, it must 
be operated throughout the year. Work 
has already been started on Rio de 
Janeiro’s new airport, which will be 
the most modern in the world. It will 
cost about 500,000 dollars and will be 
located on Ponta do Calabouco, a small 
peninsula extending out into Rio de 
Janeiro Bay. It will be only three min¬ 
utes from the heart of the downtown 
business district, which will bring the 
city and its airport closer together than 
those of any other large municipality in 
the world. 


F KIEDRICHSHAFEN is also no 
ideal for airship sailings, as at this 
altitude winter fogs and low lyinj 
; clouds would handicap the regular op 
from there through the moun 
^ r 1 of southern German - ] 

this reason, it has beei 
^ Bairoelpaa the winte: 


deal of printed matter, packages, and 
freight. No less than 200 passengers 
took advantage of this ideal air trans¬ 
portation. cutting travel time down to 
three days from 12 on the fastest 
steamers and 20 on the slower boats. 
A German business man can have an 
answer to his letter to Rio de Janeiro 
in 12 days; a German traveler can take 
a three-week trip to South America, 
spending two weeks there. From Rio 
de Janeiro it is even possible to plan 
for a two-week absence, which will in¬ 
clude a three-day visit in Berlin. 

Connecting airplane services are op¬ 
erated by the Deutsche Luft Hansa, the 
largest European air transportation 
company, and Its subsidiary, the Bra¬ 
zilian Condor Syndicate, from Fned- 
richshafen and Rio de Janeiro to all 
important points in their respective 
continents, thereby bringing the chief 
markets of South America within three 
to five days’ travel from the trading 
centers of Europe. This combined air¬ 
plane-airship service, which was carried 
out on a fixed schedule for the first 
time in 1932, may be looked upon as 
the nucleus of a growing air transpor¬ 
tation organization which some day may 
link all the continents of the world. 

The Graf Zeppelin was built, under 
the financial difficulties of post-war con¬ 
ditions in Germany, by popular sub¬ 
scription and in part with government 
subsidies. She was built as an experi¬ 
mental ship and as large as the hangars 


at Friedrichshafen would permit. Ac¬ 
commodations aboard are adequate, 
comfortable, but without luxury. Each 
stateroom, of which there are 12, is 
fitted with a table, chairs and one long 
seat which at night becomes a double¬ 
decked bed. Like most pioneers, the 
Graf Zeppelin has certain minor disad¬ 
vantages. Because the ship is hydrogen- 
inflated, smoking on board is prohibited. 
Passenger accommodations are in an 
external cabin and reduction of wind 
resistance demanded that this cabin be 
restricted in size 

Passengers make allowances for cei- 
tain shortcomings now, but they will 
expect certain things from regular air¬ 
liners in the future beyond those that 
the Graf Zeppelin can now offer. No one 
expects the airship to furnish compe¬ 
tition or even to become a dangerous 
rival of the first class passenger ship. 
The surface lines will always carry the 
great bulk of ocean traffic. The airship 
is designed to carry that small per¬ 
centage of traffic for which time is suffi¬ 
ciently important to warrant excess 
fare. 

A NUMBER of improvements are in¬ 
corporated in the new leviathan 
of the air which is now nearing comple¬ 
tion in Germany and which is to sup¬ 
plement the South American service of 
the Graf Zeppelin: roomier cabins, with 
running hot and cold water, more spa¬ 
cious and comfortable social rooms, 
bath rooms, promenade decks on both 
sides of the ship next to the outer 
walls, and a large smoking room, thus 
affording more freedom and ease of 
movement to the passengers than was 
possible on the early airships. This new 
airship, LZ-I29, which is to be the 
world’s largest lighter-than-air craft, 
will have a displacement of 7,070,000 
cubic feet, and will be the first Diesel- 
propelled airship, equipped with power¬ 
ful crude oil motors, developing a speed 
of more than 80 miles an hour. Fire 
hazard is eliminated by the use of 
helium gas, and of crude oil as fuel. 
The capacity of the ship will be 50 
passengers and a crew of 35, with 10 
to 18 tons of additional payload. 

T HE airship and airplane differ in 
that the airplane is primarily a fast, 
comparatively short radius craft, while 
the airship is slower and reaches full 
efficiency only on long voyages, par¬ 
ticularly across oceans. In the aviation 
of the future, there is every reason to 
believe that the airplane will find its 
place as the carrier for relatively 
shorter distances—even making contact 
with the dirigible as has already been 
successfully accomplished during the 
regular Germany-Brazil service of the 
Graf Zeppelin? and that the dirigible 
will be the vehicle of transcontinental 
and intercontinental travel. 





Snap-Shots of Bullets in Flight 


ERVIN 


A MMUNITION functioning is in- 
J\_ vestigated by the Peters Cartridge 
Company by means of a special 
type of photography, termed spark pho¬ 
tography. The duration of the exposure 
of spark photographs is approximately 
a millionth of a second The illumina¬ 
tion is provided by the 

light from an electric spark - 

of controlled duration 
which determines the ex- 

. Fbtentte./ Limit in a Smtch/ 

posure time, lo one unac- 1 \ 

. IT . TcHtqh Vc/taae (jcnenitarX 

customed to dealing m -- 

small fractions of a second, 
the exposure time may rep- —— 
resent merely a figure, but 
—20,000 spark photographs -phe set 

would have the same total shot db 
exposure time as one snap¬ 
shot with an ordinary camera set at 
l/50th of a second exposure 

In the method of spark photography 
developed b\ Mr. C. V. Boys and Cap¬ 
tain Philip P. Quayle, the procedure 
is carried out in a dark room. The ap¬ 
paratus and the film are set up as shown 
m the diagram. The condenser is 
charged to the proper voltage after 
which the potential limiting switch op¬ 
erates and disconnects the condenser 
circuit as indicated. When this opera¬ 
tion takes place the condenser is 
charged to a voltage that will produce 
a spark at the spark gap on closing the 
timing switch. The timing switch is ad¬ 
justed to discharge the condenser at 
the spark gap when the bullet is be¬ 
tween the film and the gap. The time 
lag between the instant the trigger is 
pulled and the Instant the bullet or shot 
charge reaches its position between the 
spark gap and the film—at which in¬ 
stant the photograph is made—must of 


course be calculated beforehand. This 
calculation is based on the barrel time 
and muzzle velocity of the bullet or shot 
charge. The spark furnishes illumina¬ 
tion to produce a silhouette of the bullet 
on the film as shown. The spark gap is 
of a special design to prevent the image 
from being unduly fringed or blurred. 
The flight of the bullet is not in anv 
manner influenced bv the timing or 




The set-up of the apparatus for photographing a 
shot charge in flight, on the photographic film 


photographing operations. The expo¬ 
sure having been made, the film is de¬ 
veloped and printed in the same manner 
as any other photographic film is 
processed. 

In the same manner shot charges, 
leakage gas, gun functioning, and 
phenomena of a related nature can be 
photographed. 

Photographs that are made by this 
method are used in locating troubles 
which develop in ammunition design 
and to show the effects of changes in 
the components of ammunition. Records 
of this sort show the exact position of 
all components of shotgun loads at any 


chosen distance from the gun The dis¬ 
tribution of shot pellets from a shot¬ 
gun has been recorded on film by 
means of this equipment. Photographs 
of shot charges have been made at 
ranges up to 40 yards from the gun 
with this apparatus. The pellets are 
shown and their distribution along the 
line of flight can be determined. There 
are no other known methods of accu¬ 
rately obtaining the desired 
rajectory information. These photo¬ 

graphs, 4 feet wide and 20 
feet long, are probably the 
[| F,lm largest e\er made. 

^ One of the spark photo¬ 

graphs reproduced here 
shows the leakage gas from 
a shot shell loaded with in 
bullet or ferior wadding. All of this 
at right gas charge represents wast¬ 

ed energy that has been 
permitted to leak by the shot. Such 
visual records eliminate the necessity 
of guessing at the amount of leakage 
gas. 

The other spark photograph is of a 
.30 caliber Springfield rifle firing a 
Peters boat-tail bullet. The ' k V'’ shaped 
lines from the nose and base of the 
bullet are sound waves. The section of 
the sound wave shown about one bullet- 
length back of the bullet is from the 
muzzle of the gun and it is approximate¬ 
ly round in shape, being about 2 feet 
in diameter. The bullet was moving at 
a speed of approximately % mile per 
second when this photograph was taken. 


Right: Leakage gas from shot shell with 
inferior wadding. Below: Bullet, propel¬ 
ling gas, and sound waves from .30 cali¬ 
ber Springfield. See text, above at right 








The Minerals in Milk 

By JAMES A. TOBEY, Dr. P. H. 


ONSUMERS of milk recognize 
that it is a valuable food but they 
seldom realize that it is a natural 
source of at least 25 different minerals. 
Those persons who can claim some 
familiarity with the modern science of 
nutrition may know that milk is our 
best dietary source of the important 
lime salts, or calcium phosphates, and 
they may be aware that it supplies sev¬ 
eral other desirable minerals, but even 
these cognoscenti may be surprised to 
learn that milk also contains lithium, 
strontium, vanadium, rubidium, titani¬ 
um, and germanium—all rare elements. 

Although milk solids 
comprise only one eighth 
of the volume of cow's milk 
and the minerals constitute 
only a little less than 1 per¬ 
cent of its total bulk, the 
average milk supply cus¬ 
tomarily possesses nearly 
one third of all the known 
chemical elements. None of 
the many minerals in milk 
is visible because all are in 
solution or suspension, usu¬ 
ally in various combinations 
with organic or inorganic 
substances. Some of these 
minerals are relatively 
abundant, while others are 
present m such small quantities that 
only unmeasmable traces of them can 
be detected by chemical analysis. 

T HE minerals of milk are separated 
from it by incineration at a low red 
heat. At the end of this process there 
remains a white ash which shows an 
alkaline reaction. About one eighth of 
this ash is calcium, a little more than 
an eighth is potassium, one tenth is 
phosphorus, another tenth-plus is chlo¬ 
rine, and about one twentieth is sodium. 
The residue contains appreciable 
amounts of sulfur, magnesium, and 
iron, in that order. Only traces are 
found of silicon, boron, and the group 
of minerals mentioned in the first para¬ 
graph above. Occasionally the analyst 
will encounter traces of barium, chromi¬ 
um, tin, and silver in milk. 

Since the minerals constitute only 
1 percent or less of milk, the remainder 
of it is made up of organic compounds 
of hydrogen, oxygen, carbon, and nitro¬ 
gen, which form the butter-fat, proteins, 
and lactose, or milk sugar. Sulfur and 
phosphorus are also represented in the 
thfee principal proteins in milk, the 


nutritional functions of which are to 
replace and repair bodily tissue. Casein 
is the chief of these proteins, the other 
two being known as lactalbumin and 
lactoglobulm Several others are also 
present, but in exceedingly small 
amounts. 

The various minerals found in cow’s 
milk are, m general, the same as those 
which occur in the human body Our 
bodies are comprised of some 65 per¬ 
cent oxygen, 18 percent carbon, 10 per¬ 
cent hydrogen, 3 percent nitrogen, 1.5 
percent calcium and 1 percent phos¬ 
phorus. The remaining 1.5 percent is 


made up of many different minerals, the 
functions of some of which are as yet 
unknown. The dietary duties of a num¬ 
ber of the minerals in milk are also 
enigmatic, but they are probably in this 
food for a definite purpose. 

Calcium and phosphorus are the most 
significant of the many minerals in 
milk, since these are the elements need¬ 
ed for the construction of the bones and 
teeth. If calcium is lacking m the diets 
of young children, growth is retarded. 
In cases of severe deprivation of this 
mineral and of the substances which 
cause it to deposit, a troublesome hone 
disease known as rickets will develop. 
Adults likewise need a supply of cal¬ 
cium, although not as much as do chil¬ 
dren whose skeletal structures are in 
the process of formation. Pregnancy 
and lactation increase the need for 
calcium. 

Scientific experiments have shown 
that not less than one gram of calcium, 
or about half as much as there is in one 
front tooth, is required every day by 
the growing body. Since cow’s milk 
averages 0.12 percent calcium, the mini¬ 
mum amount of this particular food 


needed to furnish the daily gram of the 
mineral is one quart, or 908 grams. The 
calcium m milk is, fuithermore, m a 
form which permits of the most favor¬ 
able storage in the body, for scientific 
investigations have demonstrated that 
this type of calcium is utilized more 
completely and efficiently than is the 
calcium that occurs in vegetables. The 
daily quart of milk has the advantage 
of supplying plenty of phosphorus, as 
well as protein and the vitamins which 
are so essential to growth and good 
health. The body needs about twice as 
much phosphorus as calcium. 

The activator of calcium 
is vitamin D, sometimes 
known as the sunshine vita¬ 
min, because the ultraviolet 
rays of sunlight acting on 
the skin or upon ceitam 
food fats will stimulate the 
formation of this antirach¬ 
itic vitamin. While milk 
contains some vitamin D, 
the quantity is not sufficient 
to pi event rickets Depen- 
dance for an adequate 
quantity of vitamin D in 
the diet must, therefore, 
usually be placed upon 
other foods rich m this 
substance, such as cod-liver 
oil oi egg yolk. The amount of vitamin 
D in milk may, however, be increased 
by scientific feeding of the cattle with 
irradiated yeast, or by irradiation of 
fluid or powdered milk. There are now 
on the market a number of U vitamin-D” 
milks, the proper use of which will pre¬ 
vent and cure rickets. The milk fur¬ 
nishes the necessary lime salts, and the 
vitamin D causes proper deposition of 
these minerals in the bones. 

Another attribute of the calcium in 
milk is its favorable effect upon the 
assimilation of iron While milk con¬ 
tains only 0.00024 percent of this par¬ 
ticular mineral, or a little over two 
milligrams to a quart, what there is of 
it is of exceptionally high food value. 
The body itself has only 0 004 percent 
iron and lequires a daily intake of only 
from 6 to 16 milligrams, or about as 
much iron as would be equivalent in 
size to the head of a pin. The higher 
figure is necessary only when the cal¬ 
cium intake is deficient. 

Modern research has proved that cop¬ 
per functions with iron in bringing 
about the assimilation of iron to form 
hemoglobin in the blood. When there 




Courtesy Prof H C Shennan, from Chemistry of Food and Nutrition,” Macmillan 

Skeletons of two animals—twin brothers—showing the 
detrimental effects of calcium deprivation. The larger ani¬ 
mal received milk in his daily diet; the smaller did not 
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is a deficiency of hemoglobin, the con¬ 
dition known as anemia results. Milk 
contains a small amount of copper— 
about 0.27 milligrams in a quart. Com¬ 
pared to other foods, such as liver, 
nuts, legumes, and cereals, the amount 
is slight It is interesting to note, how¬ 
ever, that a diet of whole wheat bread 
and milk supplies an adequate quantity 
of iron and copper for human nutrition. 
Such a combination is, in fact, a perfect 
diet from every nutritional standpoint, 
and w T ill sustain life indefinitely. 

W ITH the exception of iodine, the 
amounts of the minerals in milk 
are more or less fixed and vary only 
slightly in content There is some re¬ 
cent scientific evidence to indicate that 
the calcium and phosphorus in cow's 
milk may be slightly increased by ir¬ 
radiation of the cattle with carbon-arc 
lamps, and that such milk will be more 
effective in preventing or curing rickets 
than ordinary milk. Although the con¬ 
tent of certain vitamins in milk can be 
greatly increased by scientific feeding 
of cows, the important minerals in milk 
are, in general, not appreciably af¬ 
fected by such measures. The presence 
of some of the rare minerals may. nev¬ 
ertheless, be influenced by the chemical 
composition of the cows’ rations. 

Iodine can be increased in milk by 
feeding aliments containing iodine, such 
as kelp, to the cows producing the milk 
or by adding an iodine compound to 
the feed. Similarly, the iodine content 
of milk supplies in different parts of 
the country will vary somewhat accord¬ 
ing to the richness of the local feeds 
in this substance. Since iodine is im¬ 
portant in nutrition because of its in¬ 
fluence on the thyroid gland and as a 
preventive of goiter, proposals have 
been made for a deliberate increment 
of this mmeial in milk. Medical author¬ 


ities believe that such procedures may harmful, as the quantities are very small 

be helpful so long as the administration and the minerals involved are desirable 

of iodized milk remains under the con- There is no evidence that canned milks 

trol of physicians familiar with indi- acquire any appreciable amounts of 

vidual cases, but they are skeptical as metal from the tm containers in which 

to the value of. and lack of harm from, they are packed. These canned milks 

shotgun methods. are equivalent for all practical purposes 

Regarding the prophylaxis of goiter, to the best grades of pasteurized fluid 
the Journal of the American Medical milk. 

Association says: “Milk doubtless can Pure milk has long been recognized 
be useful in such endeavors, as can as the most important of the protective 

other food products. The mode of pref- foods of mankind. Milk and green 

erence should he left to the physician, vegetables were given the appellation 

however, and not to the food propagan- “protective” by Professor E. V. McCol- 

dist.” lum m 1918 because they provide ample 

When milk is processed, as by pas- amounts of calcium and vitamin A and 

teurization, condensing, or drying, it thus serve to protect the body against 

may acquire small quantities of metals the deficiencies of other common food- 

from the apparatus employed. Thus, the stuffs. Fruits and eggs were subse- 

drying of milk on steel rollers causes quently admitted to the category of 

a slight increase in the iron content of “protective foods,” but no other single 

the resulting milk powder, and the food can equal milk in general nutri- 

manufacture of evaporated or con- tional value. Milk is our most nearly 

densed milk in large copper vacuum perfect food, and not the least of its 

pans may add tiny amounts of copper. virtues is its exceptional content of 

Such increments are beneficial and not desirable mineral substances. 


The richness of milk de¬ 
pends very largely on the 
minerals, proteins, and 
especially the vitamins 
that are fed to the cows. 
Rapid dehydration, of 
freshly-cut alfalfa tends 
to preserve these food 
elements for future use. 
At the Plainsboro, New 
Jersey, laboratory and 
plant of the Walker-Gor- 
don Company, thorough 
investigations have been 
made of fodder problems. 
Right: Alfalfa being un¬ 
loaded prior to drying 




Feeding newly-cut alfalfa into the dehydrator. The dried The vitamin-D content of milk as produced is determined 

fodder is stored in silos and mixed' with water when used in the colorimeter, by comparison with test samples 







Chemical Engineering 





Explosion of aluminum dust in chamber 
of tester of explosibility of dust m the air 

O NE of the newer applications of 
chemistry and chemical engineer¬ 
ing is to the problems confront¬ 
ing large insurance companies, partic¬ 
ularly those writing “multiple lines.’' 

A “multiple line” company is one which 
underwrites not only the usual forms 
of insurance, such as life insurance, but 
also such forms as steam boiler, ma¬ 
chinery, accident and health, liability, 
compensation, accident, group, prod¬ 
ucts liability, fire, and many others too 
numerous to mention. 

The widespread use and manufacture 
of chemicals in recent years, accom¬ 
panied by the necessary or unnecessary 
exposure to them or the products result¬ 
ing from them, may involve serious haz¬ 
ards. In general, through the intelligent 
and controlled use of materials which 
can cause trouble to workmen or ma¬ 
chinery, the ill effects may either be 
minimized or entirely eliminated. Obvi¬ 
ously the insurance company extending 
coverage must he vitally interested in¬ 
asmuch as such operating conditions as 
may exist within a risk affect not only 
the rates which may be promulgated by 
governing authorities, but also the losses 
which may be expected or anticipated. 

The control of the various specific 
applications of insurance to chemical 
manufacturing and to risks including 
chemical hazards requires the mainte¬ 
nance of a chemical engineering labora¬ 
tory and trained staff; an example of 
which Is to be found in the" Travelers at 
Hartford, Connecticut. Some of the more 
specific applications of chemistry and 
chemical engineering to insurance are 
outlined tore, together with several pho¬ 


tographs indicating some of the 
specialized equipment developed 
for taking care of such problems. 

In one laboratory, many hun¬ 
dred samples of water are ana¬ 
lyzed each year for plant oper¬ 
ators of steam boiler equipment, 
who have Travelers insurance 
policies, to ascertain the kind and 
amount of materials present in 
the water which might be harm¬ 
ful in the operation of the boiler 
or boilers and attendant machin¬ 
ery. As practically all waters re¬ 
quire treatment for use in boilers, 
usually it is necessary to suggest 
definite amounts of certain chem¬ 
icals to be added to the water to 
soften or condition it so that it 
will be entirely satisfactory for 


Chemical 
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and Chemical 
Travelers Insur- 


The glass "boilers” for testing the 
effectiveness of the treatments that 
may be prescribed for feed-waters 

use. After the amounts of 
chemicals required have been 
determined from an analysis 
with special equipment, pro¬ 
portional amounts of such 
chemicals are added to a sam¬ 
ple of the particular water, 
which is placed in the glass 
boilers of the interesting lab¬ 
oratory feed-water tester. The 
effect of the particular treat¬ 
ment is then observed. By 
measuring the action in these 
glass boilers, an index can be 
obtained as to whether the op¬ 
erating characteristics of the 
water have been benefited by 
the treatment. 

Many refrigerating systems 
using ammonia are covered 
under indemnity policies 
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against failure of the system and re¬ 
sultant loss. Therefore, it is important 
to know when a leak develops in such 
a system. If this leak is in the brine 
tank, it is often either impossible or 
undesirable to drain the tank to locate 
the leak. For such cases, there has been 
developed, to send to the field, a kit 
which is provided with bottles for tak¬ 
ing samples of the brine contained in 
the ammonia system and with ampules 
of acid for fixing the ammonia in such 
samples. Several samples are taken at 
suitable inteivals of time and then these 
samples are returned to the laboratory 
and are analyzed to determine whether 
there is an increase in the ammonia 
content during the interval between 
samples. 

The failure of electrical transformers 
is often caused by the transformer oil 
which may have become contaminated 
and thus had its insulating properties 
reduced. Samples of the oil are taken 
at periodic intervals from transformers 
insured under machinery policies and 
are sent to the laboratory where their 
dielectric properties are tested. 

The presence of explosive vapors in 
the atmosphere of an industrial plant 
is of especial interest to the insurance 
chemical engineer. In this connection, 
a portable absorption unit for field use 
has been developed. This unit is ar- 


Apparatus far sampling the air to determine its dust 
content* This is the unit that does the actual sampling 




and Insurance 


ranged so that a known volume of air. collection of certain dusts and 

as a sample to be analyzed, can be vapors from the air. Space is pro- 

sucked through it. This air sample is \ided for motor and suction blow- 

passed through suitable drying tubes, er, manometer, six sample bottles 

after which it goes through tubes con- with suitable absorbing liquid, 

taining either activated charcoal or sil- two impinger units of the Green- 

ica gel for the absorption of the organic burg-Smith type, and necessary 

vapor. It will be noted in our illustra- rubber tubing and accessories, 

tion of this unit that there are three The complete unit weighs only 26 

absorption tubes connected in parallel pounds. The samples, after col- 

so that three air samples may be taken lection, are returned to the lab- 

without disassembling the unit for in- oratory for quantitative analysis, 

stallation of new absorption tubes. Such a kit has a "wide range of 

usefulness when it is necessary 



r is often also necessary to determine 
the minimum explosive mixture of 
vapor in air given off by a complex mix¬ 
ture of organic solvents. This is accom¬ 
plished by placing a portion of the 
liquid in the vaporizing bubbler as 
shown and diluting the vapor mixture 
with dry air until the minimum explo¬ 
sive limit is reached. By weighing the 
vaporizing bubbler before and after a 
run. the amount of solvent by weight in 
air—which just forms the explosive mix¬ 
ture—can be calculated, and this in¬ 
formation correlated with the amount 
of \apor by weight actually found in 
the air as determined by the apparatus 
described in the preceding paragraph. 

Recently much has been written and 
said relative to the physiological effects 
of various dusts on persons exposed to 
them. An insurance company through 
its chemical engineering staff and lab¬ 
oratory is in a position to acquire def¬ 
inite and first hand information rela¬ 
tive to the kind and amount of these 
particular dusts in any given exposure. 

To study this problem from the stand¬ 
point of the insurance company, there 
has been assembled a compact kit for 



to determine the total amount in 
air of certain dusts containing 
lead, chromium, mercury, arsenic. 


A compact kit for collecting cer¬ 
tain dusts and vapors from the air 


A S shown in the illustrations, this 
- apparatus has been divided into 
two kits—the one on the opposite page 
is the group of apparatus which is 
necessary for the actual collection of 
the dust, whereas the kit on this page 
contains the microscope and attendant 
equipment for counting. By dividing 
the equipment thus, one operator may 
take samples while another does the 
counting with a minimum of confusion. 


The absorption kit for the collection and 
determination of organic vapors in the air 


readily available. After the sample of 
dust has been collected in the water, 
suitable dilution is accomplished in the 
flasks provided, then an aliquot is 
placed in a Sedgwick-Rafter counting 
cell and the number of particles counted 
under a definite magnification with a 
microscope. In this way the complete 
determination of the number of parti¬ 
cles of dust per unit volume of air can 
be achieved in the field without revert¬ 
ing to the laboratory. All parts in this 
kit are stocked in duplicate in order to 
avoid any delay in its use when taken to 
distant locations. 



Companion unit to that shown at left. This kit con- 


zinc, or other substances. 

Where it is necessary to 
know the number of dust parti¬ 
cles per cubic foot of air and 
the approximate size of the 
particles as is the case in silica 
dust exposures, then a much 
more elaborate apparatus is 
needed. The apparatus used 
for such analyses was pat¬ 
terned along the lines suggest¬ 
ed by the United States Pub¬ 
lic Health Service. In this unit 
the air may he pulled through 
the impinger unit either by an 
electrically driven suction 
pump or by an air ejector, the 
latter being particularly con¬ 
venient to use around quarries 
and sand blast cabinets where 


Certain dusts—but principally organ¬ 
ic ones—when finely divided and sus¬ 
pended in air, will explode if ignited. 
In order to test qualitatively the ex- 
plosibility of certain manufacturing 
dusts, a small amount of any dust is 
placed in the chamber of the apparatus 
shown in the photograph at the head 
of this article. This chamber is pro¬ 
vided with an impeller driven by an 
electric motor which beats the dust into 
a cloud. Ignition is provided by use of 
a spark plug. 

No effort has been made in the fore¬ 
going to go into detail in the description 
of any of the apparatus or procedures 
used. The purpose is to indicate in a 
general manner some of the very prac¬ 
ticable applications of chemistry and 
chemical engineering through insurance 


tains all necessary apparatus for dust-in-air analysis a source of compressed air is channels. 
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Lead Pencil Ends Scientific 
Search 

AN ordinary lead pencil has ended a 
_TjL scientific quest lasting a quarter of 
a century { 

Lead pencils were handled by two sci¬ 
entists many times a day, while they 
searched for a substance which would solve 
their problem. All the while the object of 
their quest was rarely out of their hands. 

This story of the solution of a baffling 
engineering problem was recently told by 
Dr. Joseph Slepian of “de-ion” fame and 



The "ignitron,” in which a tiny 
current applied to a pencil lead 
controls enormously high currents 


Leon R, Ludwig, research engineers of the 
Westinghouse Electric and Manufacturing 
Company. 

“Ignitron” control is the name given the 
accomplishment of the two Westinghouse 
research scientists. Essentially, it is the 
positive control of huge current-carrying 
arcs by means of minute currents m a lead 
pencil or “igniter.” Tiny currents in the 
lead pencil can control currents a million 
times greater in the arc* according to Dr. 
Slepian. It is comparable to controlling by 
the flip of a small wall switch in the home, 
the enormous quantity of current that 
would he required on the average by all 
the homes and industries of a city five 
times as large as New York! 

“Positive” scarcely begins to describe the 
effectiveness of the new control. Figures 
given by Dr. Slepian state that it can 
start an arc in less than five millionths 


Conducted by F. D. Me HUGH 
Contributing Editors 


ALEXANDER KLEMIN 
In charge, Daniel Guggenheim School 
of Aeronautics, New York University 

A. E. BUCHANAN, Jr. 

Lehigh University 

<5 1,000.000 > of a second. It can not only 
start an arc sixty times a second but it can 
do so at any precise instant of the one 
sixtieth of a second interval. 

Dr Slepian reminds us that arcs can be 
struck by many methods. He points out, 
however, that the arcs cannot be effectively 
used for many purposes unless the en¬ 
gineer can maintain ultra-precise contiol 
over them. Such a method of control should 
combine sensitivity with spontaneity. Dr 
Slepian continues. 

The tw r o engineers have solved this ex¬ 
acting problem with “ignitron” control. A 
small pencil lead is dipped into mercury 
contained m a vessel. The mercury is 
charged with electricity which will flow 
if a path is provided. When a tiny current 
is applied to the pencil lead, an aic ca¬ 
pable of carrying huge currents leaps to an 
overhead terminal and puts the electricity 
to work. 

Wear is unknown to the “igniter” despite 
its presence in the powerful electric arcs. 
Dr Slepian tells of life tests now being 
conducted in which a number of the pen¬ 
cils have been “igniting” arcs sixty times 
per second, 24 hours a day, for over nine 
months. Although each of them have 
started more than 1.400,000.000 arcs, they 
show T no sign of weal. 

Tiny Mosquito Fish Win 


I N our May, 1926, issue, the late Professor 
David Starr Jordan described the little 
“mosquito fish,” Gambusia, which eats the 
larvae of mosquitoes. Subsequently several 
experiments with these fishes were made in 
this country but it was found that they could 
not withstand the winter climate, at least in 
the northern states. The following account 
from Science Service indicates that the tiny 
fishes have now successfully completed a 
clean-up in Italy: 

Malaria has been completely routed from 
the Italian province of Istria, at the head 
of the Adriatic, by a million and a quarter 
little American fishes, in a campaign that 
has lasted for seven years. Dr. Massimo 
Sella* Italian director of the Italo-German 


Institute of Marine Biology at Rovigno 
d’lstna tells how. 

When the work was started seven years 
ago, he says, the prospects were downright 
dismal. In the region around Rovigno there 
were over 800 mosquito-breeding ponds, and 
94 percent of the population showed symp¬ 
toms of malaria. But every year some 200,- 
000 of the American top-feeding minnow 
species Gambusia weie dumped into some of 
the ponds, while the others weie tieated with 
Paris green The “wigglers” weie eaten by 
the little fish or killed by the poison. 

In 1927, theie were still 147 ponds har¬ 
boring mosquito larvae, in 1931 only 7; in 
1932 none whatever. For the past two years 
no one in the legion has shown clinical 
symptoms of malaiia The little American 
fish have scored another victory. 

Soybean Flour 

A NEW type of flour, made from soy¬ 
beans, is said to combine whiteness 
with a complete absence of the character¬ 
istic disagieeable soybean odor and flavor. 
The patented process of manufacture re¬ 
moves all but 1.7 per cent of the oil from 
the soybean. The protein content is 68 
percent. 

The flour, called “Nusoy,” is finely 
ground and may be used m white bread 
and other baked goods, m sausage, bologna, 
wieneis, macaroni, and other products 



A pencil of lead or of Carborun¬ 
dum crystals demonstrates the prin¬ 
ciple of the mercury control tube 
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where ■water absorption and retention are 
important. When used m bread, 2 to 3 per¬ 
cent increases the protein content of the 
bread appreciably. And the bread has a 
good appearance, is tasty and remains fresh 
unusually long. For diabetic bread, the 
bakei uses Nusoy to the extent of 9 percent 
with gluten flour to give an almost starch- 
free loaf containing double the protein con¬ 
tent of ordinary white bread. The high 
absorption ability of the flour effects a 
10 percent increase m the number of 
loaves, it is asserted .—A E. B. 


High-Speed Timing Camera 

PORTABLE high-speed camera and 
electric timer capable of photograph¬ 
ing and timing objects moving with the 
speed of cannon projectiles were demon¬ 
strated recently by Electrical Research 
Products. The camera operates at speeds 
ranging from eight to 2000 frames per sec¬ 
ond. It photographs the object in motion 
and the time, as recorded by the timer in 
minutes, seconds and hundredths of seconds, 
on the same strip of motion picture film. 

The timing system is a further improve¬ 
ment of the Kirby Race Timer, now' ap¬ 
proved by all sports governing bodies and 
used at the Olympic Meets last summer. It 
is a joint development of Bell Telephone 
Laboratories, Electrical Research Products, 
and the Eastman Kodak Company. The time 
is recorded by a precision electric clock 
driven by a curient generator which con¬ 
sists of an electrically actuated tuning fork. 

In cameras which operate at eight frames 
per second up to 230 frames per second the 
shutter is the disc type with a 120-degree 
opening, but shutters of less opening may 
be quickly substituted so that while the 



picture-taking rate is at the predetermined 
speed the exposures may be very short in¬ 
deed. Where necessary to stop motion pho¬ 
tographically, with cameras operating from 
250 frames to 2000 frames per second, the 
shutter is of the barrel type. The main lens 
is an f '2 of llh-mch focal length with focus¬ 
ing scale running down to one foot so that 
close objects at moderate magnification may 
be photographed. 

When the camera is used as a race timing 
device, as at the Olympics, a part of the 
system is the incorporation of an electric 
switch under the grips, m the butt of a 
Colt pistol. A two-conductor cord connects 
this with the circuit through the generator 
to the clock for starting same when the 
pistol is fired. 

This system of photography has an ad¬ 
vantage over the stroboscopic or strobolite 
methods in that a permanent record is avail¬ 
able in this system and one can obtain a 
record of non-recurrent or transient phe¬ 
nomena. Photographs of luminous objects 
and objects out-of-doors may also be taken 


Seeing the Berries in the 
Bottom of the Box 

ITH a recently developed method of 
packing strawberries, the berries have 
no more privacy than a bowl of goldfish, 
says Food Industries. Known, as the Elkin 
Pack method, the new way of handling the 
berries calls for wrapping them completely 
in transparent cellulose before placing 
them m the pint or quart boxes. This en¬ 
ables the purchaser to take them out and 
see the berries at the bottom and sides of 
the box as well as those on top 
Aside from its strong sales appeal, the 
cellulose wrapping keeps the berries m 
better condition, retaining much of the 
field freshness and flavor. Then, too, it 
prevents dirt from collecting on them while 
in the store.— A. E. B. 


Overdoses of Viosterol Dangerous 

x4UTION against too large doses of 
viosterol, artificial vitamin D which is 
widely used as a preventive of rickets in 
babies, was urged by Dr. Agnes Fay Mor¬ 
gan of the University of California, before 
a recent meeting of the Federation of Amer¬ 
ican Societies for Experimental Biology. 

Dr. Morgan and associates reported a 
new method of studying bones to find out 
how they were affected by vitamin D. Dr. 
Morgan’s studies with rats have convinced 
her that the largest safe dose of viosterol 
is very much less than previously supposed. 





The fastest timing camera 
in proportion to portabil¬ 
ity in the world. Its speed 
ranges from eight to 2000 
frames per second; and it 
can, therefore, be used in 
the study (and timing by 
fractions of seconds) of 
races, of industrial opera¬ 
tions and machines, of ac¬ 
tion times of swiftly mov¬ 
ing objects in many branch¬ 
es of scientific research. 
Above is shown the camera 
with cover removed. At 
right; the complete outfit 



Overdoses of this substance seem to pio- 
duce kidney injury, which Dr. Morgan be¬ 
lieves is the cause of death of animals re¬ 
ceiving too much viosterol. She emphasized 
that it is unwise and unsafe for mothers to 
buy this potent substance and give it to 
their children without a physician’s direc¬ 
tions as to the amount of the dose .—Science 
Service. 


An Automatic Irregular Curve 
Ruler 

A NEW irregular curve, known as the 
Wade Automatic Curve, has been 
placed on the market by the Wade In¬ 
strument Company of Cleveland, Ohio. It 
consists of a flexible steel drawing edge 
that is automatically formed into perfect 
irregular curves by merely moving a con- 



The new curve with which an in¬ 
finite variety of curves is possible 


venient slide. A thumb screw clamps the 
slide when the desired curve is formed. 
As every slightest adjustment of the slide 
forms a different and perfect irregular 
curve, the number of curves that can be 
formed is infinite The steel presents a 
drawing edge that does not giip the pen 
or pencil. The drawing edge is backed by 
a strip of rubber that provides room for the 
fingers and prevents movement when draw¬ 
ing or inking. 

This new instrument can be reversed 
to form opposite curves or turned end-for- 
end to form compound, “S,” or u O-Gee” 
curves. It is made m four practical sizes 
and is durable, simple in construction, and 
attractively finished No humps, flats, or 
circular arcs are possible, and no guess¬ 
work or skill is required m the use of this 
new mstiument. The automatic curve, it 
Is stated, serves a definite purpose that is 
not duplicated by any other instrument. 


Improved Motor Oils 

r IPROVED motor lubricating oils which 
flow freely m cold weather, deposit less 
carbon, and are more resistant to oxidation 
have been developed by chemists of the 
Standard Oil Company of Indiana. While 
their confreres in the Standard Oil Com¬ 
pany of New Jersey have been perfecting 
the process of made-to-order oils by hydro¬ 
genation, Messrs. J. M. Page, Jr., C. C. 
Buchler, and S. H. Diggs have worked out 
a different system for better lubricants 
which they describe in Industrial and En¬ 
gineering Chemistry. 

The new process consists of treating 
lubricating oil with a solvent which sep¬ 
arates the desired type of oil from the 
undesired. Until quite recently, no prac¬ 
tical solvent had been found to do the 
trick, hut now a substance known as 
Michloroethyl ether” has been put on the 
market in commercial quantities and at a 
low price. This solvent, “Chlorex” dissolves 
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practically no high-viscosity oil, but is 
miscible with low-viscosity oils. Thus, it is 
possible to separate the desired from the 
undesired, and when this is done it is 
found that the Chlorex treated oil is also 
superior from the standpoints of carbon 
formation and resistance to oxidation. 

An experimental plant, which has been 
operated for a year at Casper, Wyoming, 
produces 500 barrels of extracted oil a day. 
The used Chlorex solvent is recovered by 
distillation and can therefore be used over 
and over again with little loss— A. E . B. 


Pan-American in Asia 

OME four years ago, Mr. C. M. Keyes 
(then President of Curtiss Aircraft) or¬ 
ganized the China National Aviation Cor¬ 
poration as a Chinese affiliate of the Cur¬ 
tiss Export Corporation. Among other 
activities, the Chinese company organized 
a service up the Yangtse River, employing 
American aircraft and American pilots. In 
1929 an air service was inaugurated be¬ 
tween Shanghai and Hankow and in July, 
1930, new operating contracts and impor¬ 
tant franchises were acquired from the 
government. 

The Pan-American Airways Corporation 
has now acquired 45 percent of the capital 
stock of the China National Aviation Cor¬ 
poration, the remaining stock being owned 
by the Chinese government. The commer¬ 
cial and administrative departments of the 
company are to be directed by the Chinese, 
while the flying operations will be man¬ 
aged by Pan-American, who will draw on 
their vast experience over 26,000 miles of 
airways between North and South America. 
It is understood that Pan-American will 
introduce larger and more efficient equip¬ 
ment and will greatly extend the services 
between Shanghai and Peiping and develop 
the coast line towards Hong Kong. 

The co-operation of Pan-American and 
the Chinese government has tremendous 
significance both for American aviation and 
American foreign trade. The accompanying 
map shows the operating Pan-American 
Airways lines and the projected ones. It 
also indicates the connecting airways op¬ 
erating and the connecting airways pro¬ 
jected. The Pan-American Alaskan airways 
constitute a possible link in an American- 
Asiatic system taking in Tokyo and both 
north and south China. The Japanese lines 
would supply the link between Tokyo and 


Shanghai or Peiping, and a Canadian sys¬ 
tem would, at St. Paul, make connection 
with airways in the United States. With 
the ever growing size and range of the 
flying boat, even the more southerly route 
across the Pacific is not impossible although 
the distances are great; thus from San 
Francisco to Hawaii is 2400 miles. Midway 
Island is 1320 miles from Hawaii; from 
there to Wake Island is 1260 miles, which 
in turn is 1500 miles from Guam; Guam is 
1600 miles from Manila which is within 
630 miles of Hong Kong. The southern 
route to Shanghai is 8000 miles long, or 
about 60 hours’ actual flying. The northern 
route between North America and Asia 
is about a thousand miles shorter, hut, of 
course, has climatic disadvantages. It is an 
open secret that Pan-American has been 
conducting technical surveys in the Far 
East since 1929.— A. K. 


What is a Solo Pilot? 

HE Department of Commerce is stif¬ 
fening its requirements for transport 
pilots. Rightly or wrongly it is pursuing 
the same policy with regard to private 
pilots. A private pilot, one who is privi¬ 
leged to carry passengers hut not for hire 
or reward, must put in 50 hours’ solo flying, 
and pass some real tests. But an amateur 
flier may not meet these relatively high 
requirements and still be allowed to fly. 
He is then termed a “solo” pilot. Here is 
the definition for this lowest grade member 
of the army of the air: “Solo pilots may 
pilot licensed aircraft but shall not carry 
persons or property for hire in licensed 
or unlicensed aircraft. Solo pilots shall be 
in command of aircraft only when flying 
alone or with another solo pilot. Such 
pilots may operate aircraft, not for hire, 
carrying persons other than licensed pilots, 
only when a licensed transport, limited 
commercial, or private pilot is m command 
of the aircraft and is at the dual con¬ 
trols.”—A K. 


Parachute Chair for Transport 
Planes 

ITH an increasing volume of pas¬ 
sengers carried on the airplane of 
today, there is frequent discussion of the 
use of the parachute as a means of still 
further increasing the safety of flying. 



Close-up of the new parachute 
pack folded forward on a chair seat 


Airline operators have not looked fa¬ 
vorably on the use of parachutes for pas¬ 
senger operations for many reasons. The 
additional weight of the parachute, they 
claim, decreases payload. There is an in¬ 
crease of cost in the installation of the 
chute and in its original cost. There is 
questionable psychology in drawing pas¬ 
sengers’ attention to the dangers of flying 
by the very inclusion of a safety device. It 
is also argued that passengers may object 
to wearing parachutes because the harness 
may be uncomfortable. 

Of course, the manufactureis of airplane 
parachutes have many counter arguments, 
and the Switlik Parachute Company has 
made a very practical and worth-while at¬ 
tempt to meet all of these objections by a 
new wrinkle in parachute equipment. They 
have constructed a parachute chair which 
is a simple frame in chrome molybdenum 
tubing, the back of which constitutes the 
parachute pack. This parachute pack may 
be folded forward with the supporting hack 
frame. 

The passengers are provided with a har¬ 
ness of linen webbing pliable enough to 
allow full movement. This harness is 





Courtesy The York Timm 

Besides a network of air lines 
m the Americas and in Alas¬ 
ka, Pan-American now is 
operating in China and is 
expected fa expand its ser- * 


vices in Asia. This compre¬ 
hensive map shows lines now 
in operation and others that 
are in the "projected” stage 
across continents and oceans 
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One of the new parachute chairs 
installed in a cabin monoplane 

equipped with two connector rings, so that 
as the passenger seats himself, he may in¬ 
stantaneously attach the parachute, which 
is the chair back, by snapping two hooks 
into these rings- In this position, the para¬ 
chute is completely attached. Since very 
little time is consumed in snapping the 
’chute on, it need not necessarily be worn 
during the flight. When an emergency 
arises, the snapping of the hooks into the 
rings is but the matter of seconds; the 
passenger rises from his seat with the ’chute 
on his back. The weight of the entire 
installation is only 27 pounds, being ap¬ 


proximately 14 pounds more than for the 
average airplane chair unequipped with 
parachute.— A. K. 

Aviation Research Progresses 

T has been said again and again that 

while the depression has slackened the 
pace of production in every industry, in¬ 
dustrial research is still as active as ever. 
We believe that this is particularly true in 
aviation. For example, aircraft engines have 
in the last year or so increased between 
10 percent to 15 percent in power for the 
same gross weight. A hydrogenated safety 
fuel has almost reached the point of practi¬ 
cal utility. Direct injection of the fuel in 
the cylinder with elimination of the car¬ 
bureter and gam in efficiency has been 
brought a good deal nearer. Higher com¬ 
pression ratios than ever before are cur¬ 
rently emploved because anti-detonating 
fuels have now become available through 
the efforts of the great oil companies Fi¬ 
nally, radial air-cooled engines of the 
double row type have come into being. In 
these engines two banks or rows of seven 
cylinders each are crowded on the same 
crankshaft, with a most important increase 
in power for a relatively small increase in 
weight, a very small frontal area for the 
power, and extreme compactness.— A, K. 


Crash-Proof Tanks 

CRASH landing may in itself involve 
no very serious accident. But if the 
tank should let loose or collapse enough 
to allow the gasoline to leak out, the haz¬ 
ard of fire must be faced. The Army Air 
Corps has at various times tried to improve 
the crash resistant qualities of gasoline 
tanks by the use of rubber coverings. Un¬ 
fortunately, the use of rubber is objec¬ 


tionable because it deteriorates rapidly m 
the presence of gasoline or gasoline vapor 
A new product, however, called Thiokol 
(see description m Scientific American 
for July, 1932) is practically as elastic as 
rubber and is not affected by gasoline. It 
is entirely synthetic and is a compound of 
ethylene dichloride and sodium polysul¬ 
phide. 

Containers of this new material are 
moulded in one piece and under appropri¬ 
ate action of heat and pressure are made 
to embrace the gasoline tank completely. 
When tanks so protected were dropped l r > 
feet on a hard concrete floor, there was no 
leak; the rubber-like covering absorbed the 
shock completely. 

From such an experiment we might con¬ 
clude that all tank crash difficulties were 
eliminated. The difficulty is that an ordi¬ 
nary gasoline tank may weigh only .32 
pounds per gallon; the same tank covered 
with Thiokol weighs 1.4 pounds per gallon 
The problem still remains for our inventors 
and designers to build an elastically pro¬ 
tected tank of light enough weight to 
make its use commercially possible. Every 
extra pound of weight added to an airplane 
cuts the payload and thereby renders more 
difficult the possibility of profitable opera¬ 
tion.— A . K. 


Mergers in Aviation 

AN announcement has recently appeared 
ii, that General Motors Corporation has 
secured control of North American Avia¬ 
tion, and has merged this company with 
General Aviation of Baltimore, a subsidiary 
of General Motors. Through North Ameri¬ 
can Aviation, General Motors has now se¬ 
cured control of the following important 
airlines: Transcontinental and Western Air, 
Western Air Express, Eastern Airlines, 
and Ludington Airlines. 

The merger means that General Motors 
will now own a manufacturing company 
well fitted to make transport planes, to¬ 
gether with a transport system which op¬ 
erates the highest mileage of scheduled 
airways in the United States and carries 
traffic second only to that of United Air¬ 
lines. 

It is a remarkable fact how early in the 
growth of the industry aviation activities 
have been co-ordinated into large and self- 
contained units. There are now three such 
self-contained and complete units in the 
United States. 

First, there is United Aircraft. They con¬ 
trol a splendid transcontinental route, 
United Airlines; the Boeing Airplane Com¬ 
pany, one of the foremost builders of air¬ 
planes in the country; the Pratt & Whitney 
Aircraft Company, making the Wasp and 
Hornet engines; and the Hamilton Stand¬ 
ard Propeller Company. In other words. 
United builds its own engines, builds its 
own planes, and operates them. 

Then we have the Aviation Corporation, 
controlled by the Cord Corporation, closely 
tied up with Lycoming Motors, Stinson 
Aircraft, and the Airplane Development 
Corporation, a new concern building a very 
fast transport. Here again is complete co¬ 
ordination. 

It remains to be seen whether this co¬ 
ordination of activities is a good thing for 
the industry or not. In some ways the idea 
has great appeal. The companies building 
planes and engines have a sure outlet for 


* 



Tests are now being conducted by the Westinghouse Electric and Manufacturing 
Company with half-wave radio aerials supported at great heights by the captive 
balloon shown in the photograph above. While balloon and kite supported aer¬ 
ial wires are as old as radio itself, the present experiments are taking a new 
course. Theoretically it is possible to reduce losses in transmission to an extreme¬ 
ly low point if the aerial is raised to such a distance above the earth that a 
straight line may be drawn from the transmitting to the receiving aerial with¬ 
out touching the curved surface of the earth. Just how much of this theory will 
he of benefit to the radio art can only be found by test. In the present case, the 
balloon supports the aerial which is fed with energy from the transmitter 
through a light aluminum wire that also serves to anchor the balloon 
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their products and know how many units 
they should produce, since their require¬ 
ments will he mainly fixed by the operating 
companies Again, the information gamed 
m airline operation will be immediately 
available for the manufacturers of the 
equipment. They will receive first hand and 
valuable guidance on the maintenance and 
reliability of their equipment 

The other side to the picture is that a 
certain element of competition is elim¬ 
inated. It is true that the airlines will com¬ 
pete with one another and seek to maintain 
their equipment at the highest level, and 
that the American transport plane is mak¬ 
ing wonderful strides. Nevertheless it will 
be just a trifle harder for new ideas to 
break in. 

It may be pointed out in justification of 
this co-ordination policy that the aviation 
industry has stood the depression far bet¬ 
ter than most other Industries. Traffic over 
the airlines has grown consistently. It is 
current gossip that profits are being made 
by the operating units, and that general 
prospects ra the industry are now T sounder 
than ever before.— A. K 


Sonic Marker Beacon 

O NE of our photographs shows a new 
type of airport boundary marker 
which helps a pilot to determine his posi¬ 
tion when making a blind landing. The new 
device is known as a sonic marker beacon. 
It comprises three high-pitched (3000 cy¬ 
cle) whistles, mounted m sending mega¬ 
phones. A motor-operated cam interrupts 
the air supply to the whistles for the pur¬ 
pose of coding the signal. The coding 
serves the double purpose of giving the 
pilot additional information and of halv¬ 
ing the air consumption of the device. The 
apparatus, which has been built by the 
General Electric Company, may he mounted 
on a truck with a suitable air compressor, 
where portability is desired, or it can be 
permanently located on the boundary of a 
landing field. 

In recent tests made at Wright Field, 
Dayton, Ohio, signals could be heard clear¬ 
ly in a plane without any listening equip¬ 
ment at a height of 2000 feet, 700 feet 
before reaching the airdrome boundary. 
Sometimes the signals were heard at alti¬ 
tudes as high as 6000 feet. 

In a typical installation of the sonic 
beacon, two of the beacons would be used 
as boundary markers. The coding of the 
two stations would be so arranged that 
the signals would combine to form a single 
note when the plane was equi-distant be¬ 


tween the two The aviator would pick up 
the local airport radio beacon system at a 
distance of five to ten miles, and would 
be guided by it to the airport. Selecting an 
altitude of 2000 feet he would he held by 
the radio beacon on a line over the center 
of the field. Then when he came within 500 
feet of the boundary he would hear the 
first of the sonic marker beacon stations, 
pass into the middle zone, and after that 
hear the second marker. Circling, and com¬ 
ing back twice more, he would acquire an 
idea of the size and extent of the field, and 



The sonic marker beacon 


then, approaching at an altitude of 250 
feet, could actually make a blind landing. 

There is no doubt that with the radio 
beacon and the sonic marker beacon com¬ 
bined, we are yet another step towards the 
peifection of blind flying.— A. K. 

Synthetic Camphor in U. S. 

C AMPHOR, to most people, means moth¬ 
balls, but two thirds of all the camphor 
produced is consumed by makers of plas¬ 
tics. such as celluloid. For centuries prac¬ 
tically all the natural camphor used in 
the United States has been imported, says 
the duPont Magazine . Originally, it was 
procurable from China, the East Indies, 
Japan, Formosa, and other far eastern lands 
where camphor forests w T ere abundant. The 
trees were cut down, chopped into thin 
chips and subjected to steam distillation 
m small portable retorts. As the camphor 
volatilized, it was passed through a con¬ 


denser—usually a bamboo tube terminating 
m a tub of cool water—and there collected 
as crude camphor and camphor oil. Unfor¬ 
tunately, this method of production de¬ 
stroyed the tree 

Synthetic camphor is now being manu¬ 
factured by a new duPont process m a 
plant built last year at Deepwater Point, 
New Jersey, and it has been m production 
for more than a month Turpentine is the 
raw material from which the camphor is 
made. The process is the outgrowth of a 
great deal of research and development 
work conducted m recent years by the 
duPont Company and The Newport Com¬ 
pany of Carrollville, Wisconsin. The plant 
is said to be large enough to take care 
of a considerable part of this country’s 
normal requirements for synthetic camphor. 

The tariff law of 1930 gives synthetic 
camphor manufacturers a measure of pro¬ 
tection which is conditional upon their 
success in earning it The duty on natural 
crude camphor is one cent a pound, on 
natural refined camphor, and synthetic 
camphor, five cents. But the maintenance 
of these rates depends wholly upon the 
domestic manufacturer who must produce 
m quantity 25 percent of the domestic con¬ 
sumption of synthetic camphor in 1933; 
30 percent in 1934, and 50 percent m 1935 
—and if he does not meet the production 
schedule, the tariff on synthetic camphor 
shall be reduced to one cent a pound Be¬ 
cause this is a new tariff principle, its 
operation will be watched closely not only 
by those directly concerned but also by the 
public at large.— A. E. B 

Acidosis Not Caused By Acids 

A CIDOSIS is not caused by formation of 
_ too much acid m the body, studies by 
Professor Yandell Henderson and Dr. Leon 
A. Greenberg, of Yale University, show. 
The theory that acidosis is intoxication by 
acid is definitely contradicted by facts and 
some other theory will have to be developed, 
Professor Henderson declared in reporting 
his and his colleague’s studies to the Na¬ 
tional Academy of Sciences. 

Lactic acid is the acid said to be chiefly 
concerned when, according to current the¬ 
ory, acidosis results from formation of too 
much acid m the body. In the Yale investi¬ 
gations, animals were treated with a drug 
which a Danish scientist has recently found 
makes animals incapable of producing lac¬ 
tic acid. The animals were then subjected 
to a condition of oxygen deficiency such as 
has been found to induce a state of so- 
called acidosis. The result was that all the 
features of that state were developed but 



For many centuries the camphor tree was the only source 
of camphor. In the Orient it is also a fine shade tree 


Not so beautiful, perhaps, but more efficient and econom¬ 
ical is the first synthetic camphor plant in this country 


* 
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Phone Privacy vs “Business Leaks 

—Safeguard confidential business matters. 

—Eliminate embarrassment in personal matters. 

—Prevent “business leaks.” 

The Hush-A-Phone has 
100,000 satisfied users . 

THE 3 FUNCTIONS 
OF DAILY VALUE 

W<niifPt DDfiUAfY Confidential business and per- 
V vlwC FIK!WJ%\* sonal matters are safeguard¬ 
ed from conscious and unconscious eavesdroppers 
‘"Business leaks"’ and personal embarrassment are 
avoided. 


OFFICE QUIET 


Executives and employees 



vrr8 ^ fi are not disturbed by phone 

talk clamor, or the strident voices of those who cannot 
phone without shouting. Office quiet means office 
efficiency—less annoyance—less nervous fatigue. 


<n 5 8 I C Y \M 1 P P Surrounding noises—of office. 
** W factory, or traffic origin—are 

kept out of the transmitter and off the line, providing 
a quiet wire for clarity of transmission, and improved 
hearing at both ends of the line. 



New Model for "French” Phone 


THE HUSH-A-PHONE is made in a model for both the pedestal and the 
“French” phone. Snaps on the transmitter instantly. IVill last a lifetime ivithout 
maintenance. Easily cleaned or sterilized . A neat, efficient device that has 
thoroughly proven itself to thousands of users. 


What is your problem? 



Model for Pedestal Phone 
For Free descriptive literature address 

HUSH-A-PHONE CORPORATION 

Room 706, 43 W. 16th Street, New York, N. Y. 

Territory available for Distributors and Agents. 


Write for Free Literature and 
further information 


Hush-A-Phone Corp. 

Room 706, 43 W* 16th St., New York, N. Y. 

We would like literature and are particularly interested in Q Safe¬ 
guarding confidential conversation; □ Office quiet; □ Improved 
bearing in noisy places. 

NAME____ 

jji <; , 

ADDRESS _ ___ 

CITY_‘__STATE... 
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without the formation of any increased 
amount of lactic acid. 

The conclusion that the state called aci¬ 
dosis is not due to intoxication by excessive 
formation of acid, is in accord with the fact 
that giving alkalies to patients with acidosis, 
in diabetes, for instance, has not been 
found beneficial and has been generally 
abandoned .—Science Service. 

New-Born Babies Not Blind 

H UMAN babies do not come into the 
world blind like young kittens ac¬ 
cording to Marjorie Van de Water, Science 
Service psychology writer. Infants’ eyes, 
instead of greeting their new-found sur¬ 
roundings with the blind, innocent stare 



which has previously been attributed to 
them, are actually able to see objects and 
to follow their movement. This was dis¬ 
closed to the meeting of the Southern So¬ 
ciety for Philosophy and Psychology by 
Dr. W. C. Beasley, of the Johns Hopkins 
University. 

No one knows as yet just how his moth¬ 
er’s face looks to the newborn, but evidence 
that he actually can see it has been found 
by Dr. Beasley even in infants only three 
hours old. Great differences were found 
in the visual ability of different individuals, 
and race differences were also detected — 
Science Service. 

Diamonds in Oil Burners 

A BOUT one family in every 30 in this 
u country has an oil burner heating sys¬ 
tem. Most of the oil burners are of the so- 
called pressure type, in the operation of 
which the oil is shot from a tmy nozzle into 
the furnace in a finely atomized spray. The 
nozzle, ordinarily of some metal or alloy, 
is, unfortunately, subject to erosion and 
corrosion by the sulfur and acid content 
of fuel oils. The contour or diameter of 
the nozzle orifice consequently undergoes 
a change and the efficiency of the furnace 
is lowered. 

To eliminate this trouble, a diamond ori¬ 
fice has been developed and is now being 
distributed in this country by the Ballofet 
Diamond Wire Dies Company. The type of 
diamond used for this orifice is the old 
familiar industrial diamond, a blood brother 
of the gem, clear light gray or clear light 
brown in color. Except for the color, it has 
all the physical characteristics of the gem, 
so that it is well suited to its new use: Ex¬ 
treme hardness; complete resistance to 
acids; resistance to intense heat without 
change, flaking, cracking, or becoming 
porous; resistance to abrupt, violent 
changes of temperature; ability to take an 
exact, precise contour and diameter and 
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hold them without wear from erosion or 
corrosion. 

In a small diamond is drilled a perfectly 
round hole, very small m diameter, general¬ 
ly from 13 to 25 thousandths of an inch. 
This drilled diamond is then mounted m a 
special metal which is impervious to the 
acids in petroleum and relatively resistant 
to erosion. The nozzle mounting, with its 
tangential slots which assist m the atomiza¬ 
tion. is shown m the accompanying illus¬ 
tration. 

Sev ere tests of the diamond-orifice nozzle, 
with Carborundum grains mixed in the oil 
used, indicate that the life of the nozzle 
mav be figured at something like five years. 

Purer Iron Finds New Uses 

MPURE iron is the foundation of mod¬ 
ern industrial civilization. From pre¬ 
historic days, when iron was used as a 
superior material for swords, knives, and 
spear points, until modern days when iron 
and its alloys are the most important ma¬ 
terials of factory and farm, pure iron has 
been commercially unknown. 

This impurity of iron imparts characteris¬ 
tics, such as great strength, upon which 
most machines and structures depend. Iron 
makers have learned to control the amount 
of impurity, within limits, and thus have 
met all requirements of users until recently. 
Now, however, growth m the application 
of electricity has brought new needs. Purer 
iron is desired because of its improved per¬ 
formance in electrical work. 

With Swedish iron as the raw material, 
the Swedish Iron & Steel Corporation, 
through the use of several recently devel¬ 
oped refining processes, has perfected a 
purer commercial iron than any heretofore 
known. This iron, called “Svea Metal,” is 
suited to electrical work, particularly for 
magnetic and electronic applications. 

High permeability is one requirement 
for magnetic applications. The other is low 
residual magnetism. The new metal has 
these qualities to a superior degree, giving 


low magnetic losses and quick action m 
apparatus where make and break contact 
is employed. Combined with uniform purity 
and easy adaptability, its use is indicated 
for all sorts of magnetic electrical equip¬ 
ment. 

For electronic apparatus such as radio 
tubes, a metal should have qualities includ¬ 
ing freedom from dissolved or occluded gas, 
high heat resistance, high heat conductiv¬ 
ity, and freedom from oxidation. This purei 
iron has these qualities. 

One other property, growing out of its 
extreme purity and high heat conductivity, 
is the ease with which the metal can be 
welded, either to itself or to other metals 

When to these advantages are added the 
fact that it is available at a lower cost than 
other materials for electronic uses and that 
it can be readily and economically formed 
into all sorts of shapes, its usefulness m 
electronic devices is apparent. 

The new iron is already being used in 
radio tubes, neon lights, mercury and other 
vapor tubes, hot cathode crater lamps, and 
as filament supports in tungsten illuminat¬ 
ing lamps. Experimental uses, not yet in 
the commercial stage, include resistance 
wire for coils; interior parts of photo¬ 
electric cells; many types of delicate and 
sensitive apparatus such as instruments, 
controls, meters, relays, temporary magnets 
and solenoids, telephones; news tickers; 
loud speakers; alarms, signals; signs, 
bookkeeping and other business machines; 
electric clocks; electrodes; induction coils, 
electric organs; spark coils; switches; X- 
ray apparatus, thermostats, transformers, 
and vibrator coils. In addition to these elec¬ 
trical applications, non-electrical uses for 
the metal are being developed. 

Camphor Preserves Glue 

AMPHOR acts as an excellent pre¬ 
servative for glue solutions, according 
to Professor Ernest Tauber, writing in 
Chemiker Zeitung . A few small pieces of 
camphor added to the glue preserves it 




All the metallic parts in this photograph are of Svea metal, a new and purer 
iron which has made possible a new type of neon tube, and stamped, drawn, 
punched, and woven wire electrical parts of which this is only a small sample 
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for years. Care should be taken to avoid 
total loss of the camphor by keeping the 
solution In a closed vessel, or by the pe¬ 
riodical addition of fresh camphor. Similar 
favorable results ha\e been obtained -with 
solutions of gum arabic and casern, the 
observations in this case having extended 
over about six months .—A E. B . 


Still Another Hobby—Collecting 
Minerals 


A NUMBER of our readers have taken 
up the hobby of gem stone polishing, 
described in an article by J. H. Howard, 
Scientific American, March, 1932, and in 
addition there is a fairly widespread inter¬ 
est in amateur mineralogy and collecting, 
a hobby which takes one out of doors and on 
country walks. We have received the fol¬ 
lowing note from the Director of Outings 
of the Rocks and Minerals Association: 

“A cordial invitation is extended to the 
readers of Scientific American by the 
Rocks and Minerals Association, to attend 
their National Outing being held on July 9. 

“On that day this association will hold 
a total of 20 or more field trip outings 
throughout the country and one in Canada, 
featuring the collection of mineral or fossil 
specimens and the study of rock formations. 
The outings will afford an opportunity for 
collectors to meet one another and, as each 
one is under the direction of a competent 
mineralogist or geologist, beginners will 
have a chance to receive some first-hand 
instruction. 

“This is the first time an affair of this 
kind has been attempted and is an out¬ 
growth of the \ery successful outing which 
the association held last year in New York 
state when 105 persons attended. Several 
State Geological Surveys ha\e already ex¬ 
pressed their endorsement of the affair, and 
the co-operation of all mineral clubs and 
many organizations is assured. 

“Everybody is welcome without obliga¬ 
tion. Those wishing to attend should write 
to Fred W. Schmeltz, 2510 Maclay Ave., 
New York, New York for full particulars. 
(Please enclose stamp.)” 


Good News for Lowbrows 

T HE popular belief that a high brow in¬ 
dicates high intelligence was dealt a 
death blow by measurements reported to 
the American Philosophical Society recently 
by Dr. Ales Hrdlicka, curator of physical 
anthropology of the Smithsonian Institution. 
For more than 30 years Dr. Hrdlicka has 
been taking measurements of forehead 
heights In connection with his anthropomet¬ 
ric work and has accumulated a great quan¬ 
tity of data on various racial and social 
groups. The “high brow” fallacy is an in¬ 
heritance from the phrenologists. It has gen¬ 
erally been under suspicion by anthropolo¬ 
gists, but up to the present, measurements 
have been so few and so unstandardized 
that It could not positively be denied. 

Among the groups measured were: A 
large standard group of “old Americans,” 
men whose ancestors on both sides for at 
least three generations had been born in 
the United States, and who were normal 
individuals in all walks of life; a sufficiently 
large group of northeastern Tennessee 
mountaineers who are among the most 
backward people in the United States; and 



Speechless.When a Few Wore 
Would Have Made Me! 


But now I can face the largest audience 
without a trace of stage fright 


T HE annual banquet of our Association 
—the biggest men in the industry pres¬ 
ent—and without a word of warning the 
Chairman called on me to speak—and my 
mind went blank! 

I half rose from my seat, 
bowed awkwardly and mum¬ 
bled, “I’m afraid you’ll have 
to excuse me today,” and 
dropped back m my chair. 

Speechless — when a few 
words would have made me! 

The opportunity I had been 
waiting for all my life—and 
I had thrown it away’ If I 
could have made a simple 
little speech—giving my opin¬ 
ion of trade conditions m a 
concise, witty, interesting 
way, I know I would have 
heen made for life 1 

Always I had been a victim 
of paralyzing stage fright 
Because of my timidity, my 
diffidence, I was just a no¬ 
body with no knack of im¬ 
pressing others — of putting 
myself across. No matter 
how hard I worked, it all 
went for nothing — I _could 
never win the big positions, 
the important offices, simply because I was 
tongue-tied in public. 

And then like magic I discovered how to 
overcome my stage fright — and I was 
amazed to learn that I actually had a 
natural gift for public speaking. With the 
aid of a splendid new method I rapidly de¬ 
veloped this gift until in a ridiculously short 
time, I was able to face giant audiences— 
without a trace of stage fright. 

Today I am one of the biggest men in our 
industry. Scarcely a meeting or banquet Is 
held without me being asked to speak. I 
am asked to conferences, luncheons and 
banquets as a popular after-dinner speaker. 
This amazing training,has made me into a 
self-confident, aggressive talker—an easy, 
versatile conversationalist—almost over¬ 
night. * * * * 

No matter what work you are now doing 
or what may be your station in life; no 


What 20 Minutes 
a Day Will Show 
You* 

How to talk before your club 
or lodge 

How to propose and respond 
to toasts 

How to address board meet¬ 
ings 

How to tell entertaining sto¬ 
ries 

How to make a political 
speech 

How to make after-dinner 
speeches 

How to converse interestingly 
How to write letters 
How to sell more goods 
How to train your memory 
How to enlarge your vocabu¬ 
lary 

How to develop s e 1 f-confi¬ 
dence 

How to acquire a w i n n i n g 
personality 

How to strengthen your will 
power and ambition 
How to become a clear, ac¬ 
curate thinker 

How to develop your power of 
concentration 

How to be the master of any 
situation 


matter how timid and self-conscious you 
now are when called upon to speak, you can 
quickly bring out your natural ability and 
become a powerful speaker. Now, through 
an amazing new home study 
training you can quickly 
shape yourself into an out¬ 
standing, influential speaker 
able to dominate one man or 
five thousand. 

Send, So* This Amaxing 
Booklet 

This new method of train¬ 
ing is fully described in a 
very interesting and inform¬ 
ative booklet which is now 
being sent to everyone mail¬ 
ing the coupon below This 
booklet is called, Hozv to 
Work Wonder's With Words. 
In it you are told how this 
new easy method will enable 
you to conquer stage fright, 
self-consciousness, timidity, 
bashfulness and fear. You are 
told how you can bring out 
and develop your priceless 
“hidden knack”—the natural 
gift within you—which will 
win for you advancement in 
position and salary, popular¬ 
ity, social standing, power and real success. 
You can obtain your copy absolutely free 
by sending the 
coupon. 


Now Sent 

FREE 



NORTH AMERICAN INSTITUTE 

3601 Michigan Ave. Dept. 228-B Chicago 

j 

a North American Institute, 

| 3601 Michigan Ave., Dept 228-B, Chicago. 

» Please send me FREE and without obligation 
8 my copy of your Inspiring booklet, How to Work 
- Wonder* With Words, and full information re- 
1 garding your Course in Effective Speaking 


Name . , 
Address. 
City 
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members of the National Academy of Sci¬ 
ences, probably the most intellectual group 
m the country. 

If a high brow indicated a superior brain. 
Dr. Hrdlicka holds, the relationship should 
be plain in a comparison of the leaders of 
American science and the backward, illiter¬ 
ate mountaineers. He found, to his surprise, 
that there was no measurable difference. 
The mean heights for all four groups were 
practically identical. 

Among racial groups Dr. Hrdlicka found 
that the “old Americans/* fairly representa¬ 
tive of the white race, have a trace lower 
forehead than the American Indian, whose 
forehead, in turn, is exceeded in height by 
that of the American Negro and especially 
the Alaskan Eskimo. 

If intellect were actually correlated with 
height of brow. Dr. Hrdlicka points out, the 
Alaskan Eskimos would rate as the world's 
supreme intellects, with the members of the 
National Academy of Sciences trailing far 
behind. Actually he has found them of good 
intelligence but by no means comparable 
to that of our foremost representatives of 
science. 


Flashlight Battery Improvement 

A NEW dry battery that requires no 
auxiliary exterior casing, and that R 
sealed with a material that will resist heat 
and dampness has been devised by a Mr. 
Simsinoviei of Paris. It is expected that the 
battery will be placed on the market in this 
country shortly. The battery is a sealed unit 
into which screws a flashlight bulb. When 
the battery wears out, the bulb is removed 
and inserted in a new battery and the old 
one thrown away. It is reported that the 
new unit is simple and inexpensive to 
manufacture. 


Modern Connectors for Timber 
Joints 

I NTRODUCTION in this country of a 
method of making wood joints through 
use of metal connectors, strengthening tim¬ 
ber at its critical point and thereby making 
it available for wider consideration in con¬ 
struction of major structures, is forecast 
in a handbook on “Modern Connectors for 
Timber Construction 5 ’ issued recently by 
the National Committee on "Wood Utiliza¬ 
tion, U. S. Department of Commerce, and 
prepared jointly by engineers of the Com¬ 
mittee and of the Forest Products Labora¬ 
tory, U. S. Forest Service, Department of 
Agriculture. 

“The application of modern connectors 


for timber construction,” said the Secre¬ 
tary of Commerce m releasing the report, 
“should be given careful study by archi¬ 
tects, engineers, and builders. The principle 
involves economy in construction cost and 
increased service from building materials.” 

The handbook constitutes a re-introduc- 



Two 330-foot radio towers built of 
yellow pine with new connectors 


tion into this country", in modern, usable 
form and under economically favorable cir¬ 
cumstances, of construction principles which 
were abandoned m embryonic and vaguely 
developed stages nearly half a century ago. 
As a result of war-enforced construction 
economies, these principles were adopted 
and advanced by engineers and constructors 
in the Central European and Scandinavian 
countries to the point where thev have been 
satisfactorily and economically employed in 
hundreds of timber structures and major 
engineering projects. 

The connectors which they employ con¬ 
sist principally of metal rings, plates, and 
disks, of a dowel type, or semi-dowel, with 
teeth on one or both faces. In general and 
in non-techmcal language the connectors 
are placed or forced into the faces of wood¬ 
en members to he jointed. The members are 
then brought together and held by the ac¬ 
customed bolt, but the bolt becomes pri¬ 
marily a binder and only secondarily a load- 
bearing unit. With their larger circumfer¬ 
ences, the connectors take an increased 
load and distribute it over a larger area of 
the timbers, thus avoiding the undistrib¬ 
uted high unit “edge stresses” frequently 
experienced tinder bolted connections where 
the small diameter bolt plays against a 
localized area of the timber face, crushing 
the timber at this point, and, together with 
bent holts, accounting for slip with conse¬ 
quent sag in structures. On most conserva¬ 
tive laboratory data, the load-bearing ca¬ 
pacity of the new joint is increased from 
four to eight times—and in certain cases a*, 
high as twelve times—that of the ordinary 
bolted joint. 

There are some 60-odd types of modem 
connectors used abroad, of which some six 
or eight are considered important to Ameri¬ 
can practice. No one type will meet all en¬ 
gineering requirements, but it will seldom 
be necessary to go beyond one or two types 


for completing a given construction project. 

Pre-fabrication, similar to that employed 
m the use of other structural materials, be¬ 
comes a natural step m the preparation of 
wood members foi use with the new sys¬ 
tems. Seatmgs and borings for the connect¬ 
ing hardware will be made with precision 
tools at the shop according to specifications, 
where the standards of materials themselves 
can also be checked against requirements 
by experts. Partly assembled, and assem¬ 
bled units will be shipped ready for speedy 
erection. Where intended use requires pre¬ 
servative treatment, this will be given after 
the borings have exposed new surfaces 


New Light-Sensitive Compound 

DISCOVERY that may be the forerun¬ 
ner of a new kind of photography was 
announced at the recent meeting of the 
American Chemical Society by Drs. 0. 
Bauchsch and F. L. Gates. It is a new or¬ 
ganic compound—piperidine vanadate— 
and its most interesting pioperty is that 
it changes color when exposed to light. 
Normally white crystals of the substance 
turn black in the light. The discoverers 
make no predictions of its ultimate ap¬ 
plication.— A. E B . 


Automatic Pistol Improvements 

A N accompanying photograph illustrates 
l a standard automatic pistol altered m 
several particulars. Two devices, patented 
by Mr. A. R. Bnnkerhoff, of Los Angeles, 
make it possible to depart from conventional 
automatic practice and to obtain a well- 
shaped grip, a fast operating hammer, and 
a light trigger pull. The fast hammer is ob¬ 
tained by reducing the weight and friction 



A new grip, fast hammer, and 
light trigger characterize this pistol 

of several parts in the mainspimg action, 
and the use of a helical spung. 

In the conventional arm of this type, it 
is impossible to obtain a light trigger pull 
with safety, because the jar of the slide as 
the pistol reloads is likely to cause the ham¬ 
mer to drop. In the new construction, the 
pressure of the finger on the trigger shifts, 
at the instant of firing, from the front of 
the sear to the back through a safety lock 
that absolutely prevents the hammer from 
falling until the trigger is released and 
again pulled. These changes m construction 
do not in any way interfere with the func¬ 
tions of the usual safety devices. 

Magnetized Atoms Oscillate 

AGNETIZED atoms of iron, the di¬ 
rectional force of which was here¬ 
tofore thought to be dormant, are now 
believed to be very much alive and active. 
Theory explaining the behavior of atomic 
structures when magnetized, universally 
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accepted for the past 50 years, was tossed 
on the scientific scrapheap by Dr. Francis 
Bitter, research physicist of the West- 
jnghouse Electric and Manufacturing 
Company, in a recent address before the 
American Physical Society at Atlantic City. 

Bitter offers evidence to prove that the di¬ 
rection of an atom’s magnetic force, former¬ 
ly thought to be stationary, is on the con¬ 
trary constantly changing and that it os- 



Dr. Bitter pointing to a model that 
shows magnetic properties of iron 


cillates in the manner of an automobile's 
windshield wiper but much fastei. Obser- 
\ alien of the fact that the magnetization 
of an iron bar changed if the bar is twisted 
or strained in any way led to his doubt of 
the static theory. By the static theory, dis¬ 
tortion of the metal’s crystal structure 
should not affect the bar’s magnetization. 

To illustrate his theory. Bitter exhibited 
se\eral models. A crystal of iron is repre¬ 
sented by a large cube made up of many 
small black wooden balls, each ball repre¬ 
senting one atom of non. The magnetic 
property of a crystal is represented by a 
number of plaster casts, one for each con¬ 
dition of the magnetic field. The plaster 
cast should be thought of as a plastic mass 
which easily changes its shape to conform 
with the demands of the magnetic field or 
external forces acting upon the atoms of a 
solid. Metals illustrate his theory as fol¬ 
lows: 

When a crystal of iron is not subject 
to any external magnetic influence, its ease 
of magnetization may be represented by 
a plaster cube with rounded corners and 
a depression or hollow m each face. When 
an external magnetic field or other force 
acts upon the crystal the plastic mass 
conforms to its influence. As the field 
changes in strength and direction, the 
plastic mass changes its shape. Sometimes 
its shape is symmetrical and regular, other 
times grotesque and irregular, suggesting 
the work of certain futuristic schools of art. 

As the plastic mass changes in shape, 
the hollows on it also change in shape, 
depth, and position. Usually there is one 
of greater depth than the others and this 
one determines the direction of the 
crystaFs magnetization. 

Many leading scientists agree that Bit¬ 
ter’s developments, and the concepts of 
basic physical theory evolved from them, 
open up an entirely new field to scientists 
in exploring the properties of solids. His 
findings may profoundly affect the design 


Do Other s Silently 
| Criticize Your English? 


I F YOU were introduced to an at¬ 
tractive, prosperous-looking man 
j or woman who constantly made 
j mistakes in grammar and pronunci- 
| ation, what would you think? You 
could not help believing that this 
person was sadly lacking in educa¬ 
tion; you w r ould feel that he, or she 
belonged on a lower social level. 

And yet, unless you have made 
the correctness of your own speech 
a habit, you never can be sure that 
you are not unconsciously making 
errors which may cause others to 
lower their estimates of your edu¬ 
cation and refinement. 

You may not make such glaring 
errors as I ain't, yon was. and between 
you and 7, but perhaps you commit 
other mistakes which offend the ears of 
! those who know, and cause them to 
| judge you unfairly 

MAKE THIS TEST 

In your every day conversation do 
you say? "I meant to have written "I 
intended to have gone;” *T should have 
been glad to have seen him:” "Your 
statement can be easily proven ” "I 
| shall go pi oviding I can leave some one 
in charge of my business;” "He is very 
well posted on the subject;” "I loaned 
him my silk umbrella;” "I know a party 
who will make you the loan;” "I am 
through with my work for the day,” 
"This is not to be compared to that,” 
"I do not propose to be imposed on,” 
"What transpired in my absence?” "He 
worked good today"I expect that you 
had better go East.” 

As indicated, these expressions sound 
grammatical to the ear accustomed to 
hear them and yet each contains an 
error, the correct forms being: "I meant 
to write;” "I intended to go;” "I 
should have been glad to see him;” 
"Your statement can be easily proved;” 
"I shall go provided I can leave some 
one in charge of my office;” "He is well 
informed on the subject;” "I lent him 
my silk umbrella;” "I know a person 
who will make the loan;” "I have fin¬ 
ished my work for the day;” "This is 
not to be compared with that;” "I do 
not intend to be imposed on;” "What 
happened in my absence?” "He worked 
well today;” "I presume that you had 
better go East.” 



An important social gathering that could mean so 
much to their advancement——but thetr very first 
words showed glaring errors in English . All who 
heard them gained the impression that they were 
not accustomed to associating with people of 
culture and refinement. 

Hundreds ®£ Members Report 
Quick Results 

Here is the straight from the shoulder report 
which E J Anderson, Philadelphia, Pa , sent us 
‘This is the first course that I have ever taken bj 
mail. I had but little confidence in any Corre¬ 
spondence Course, but I must say that, smee 
studying Speechcraft, I have changed my opinion 
Your course is just what you claim it to be I’ve 
already overcome many bad habits in English 
My one regret is that I did not know of join 
course sooner ” 

Another member of Speechcraft tells of her ex¬ 
perience in this w ay: ‘ Although I have com¬ 
pleted only six lessons so far, the knowledge I 
acquired has aided me to detect errors of others 
m both business and social life Some of the 
English which seemed intricate to me m high 
school becomes much clearer with each lesson. 
I value the written examinations because they 
affoid a closer communication between teacher 
and student, and enable me to see how much I 
am gaming b\ each lesson in Speechcraft. 9 ’— 
Marcella Lloyd, Lancaster, Pa. 

Avoid Mistakes 
This New, Easy Way! 

Many men and women who want to avoid Silent 
Criticism are taking advantage of Speechcraft 
Training, as it provides a new, quick means of 
mastering English at home, m their spare time 
You, too, can quickly ud yourself forever of 
mistakes m grammar, spelling, punctuation, pro¬ 
nunciation, and be one of the many who are 
“Winning With Words 99 

SPEECHCRAFT is NOT a mere set of books 
It is a 50 lesson course m Better English, Effec¬ 
tive Speech, and Letter Writing conducted under 
the personal guidance of experts Nothing like 
it has ever been written or attempted Every step 
is simple No memorizing, no copying, no hard to 
learn rules You may go as fast or as slow as you 
wish. Full tuition refund if not entirely satisfied. 

Get Your Free Copy Today 

"The Way To Win With Words” 

We would like every person who reads 
this Announcement to have a FREE copy of 
"The Way To Win With Words." So fill 
out and mail the coupon below. There is no 
obligation of any kind on your part. See 
for yourself how SPEECHCRAFT Training 
will be instantly reflected m your English, 
speech, and letters. Do it now! 


SPEECHCRAFT, INC, Dept FB-10 
25 West Elm St, Chicago, Ill, 

Send me without obligation your big free book, 
“The Way To Wm With Words * 9 

Name , . . „....... 

Address. ... ... . ... ... 

City.... . . State ......... .. 

Age . 


Occupation 
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of all kinds ol electrical equipment, par¬ 
ticularly those employing magnetic prin¬ 
ciples, and may even extend to metals m 
every mechanical or structural use, because 
his theory interprets the changes in crystal 
formation of metal when it is subject to 
twisting, bending, or other stresses.— 
A. E. B. 


“Electric Diamond” Operates 
Huge Lamp 

A N electric sparkle from the tiniest mer- 
. cury switch in the world, attached to 
the ring finger of a girl’s hand, turned on a 
10,000-watt incandescent lamp in a recent 
demonstration. 

Known as the “grain of wheat” switch be¬ 
cause, in size and shape, it actually resem- 


the new detergent: Proctor and Gamble, 
E. I. duPont de Nemours & Company, and 
the National Aniline and Chemical Com¬ 
pany. 

Sulfonated higher alcohols are said to 
have properties closely approaching the 
ideal detergent. D. H. Killeffer, writing in 
Industrial and Engineering Chemistry , sum¬ 
marizes the process used for producing 
them and their advantages over ordinary 
soaps. The higher alcohols are prepared 
by the hydrogenation of fatty acids, accom¬ 
plished by suspending a finely divided 
nickel catalyst in the hot oil and passing 
hydrogen through it, under pressure. The 
alcohols so produced are sulfonated by 
treating with sulfuric acid, the finished 
product being in the form of the sodium 
salt. 

The sulfuric esters of the higher fatty 
alcohols have all the advantages of soaps 
and apparently none of their disadvantages. 
Thus, both the wettmg-out power and the 
emulsifying ability of the new compounds 
are greater than those of soap, giving them 
much better detergent value. The sodium 
salts are soluble in acid, neutral, and alka¬ 
line media without decomposition into 
insoluble compounds. The calcium and 
magnesium salts are soluble in water and 
the presence of dissolved salts in the wash¬ 
ing bath does not seriously affect the deter¬ 
gent power of the solution. Thus washing 
in hard or salt water, in acid or alkaline 
dye baths involves no loss of material or 
labor. The sulfuric acid esters do not turn 
rancid and, because of their high solubility, 
can be easily and completely washed out 
of fabrics so that no after effects are to be 


plane; and provides the criminologist an 
infallible instrument to detect erasure and 
forgeries, was described by Samuel G. Hib- 
ben, of the Westmghouse Lamp Company 
to the members of the Illuminating En¬ 
gineering Society at a recent meeting held 
in New York City. 

“This invisible ‘black light’,” said Mr. 
Hibben, “is pure ultra-violet radiation, 
and is 99 percent free of visible light. It is 
produced by two new black bulb lamps, 
one consuming two amperes, and the other 
five. They are made of special cobalt glass. 
The bulbs of these lamps absorb 99 percent 
of visible light and transmit 80 to 85 per¬ 
cent of the kind of ultra-violet wanted. The 
resultant radiations are relatively long in 
wavelength—in the range of 3200 to 4000 
angstroms. 

“This long-wave ultra-violet lends itself 
to photographic and fluorescent effects. The 
radiations are rich in actinic value and this 
makes it possible to take photographs in 
complete darkness. Such a use has already 
been suggested by means of an automatic 
mechanism for the purpose of photograph¬ 
ing a thief or intruder unawares. At the 
present time one lamp requires a time ex¬ 
posure of from five to seven seconds to take 
a photograph in the dark but, by increasing 
the amount of ultra-violet, a snap-shot 
photograph is permitted. 

“Because they give off a luminous glow 
or fluorescence when irradiated by invisible 
ultra-violet, imperfect teeth, false gems, 
spurious inks, changes in pigments and 
paintings may be detected. Also the age of 
some materials such as marble and statuary 
may be determined and, in criminology if 



Soap for a thousand and one baths! Slicing the finished product in a modern 
factory. A new detergent, described here, is bidding for some of this business 


The "electric diamond” switch 
shown before a 10,000 watt lamp 

hies a grain of wheat, this tiny switch is 
really no larger than many solitaire dia¬ 
monds seen flashing from the hands of our 
fair sex today. 

“This tiniest of mercury switches,” ac¬ 
cording to J. L. McCoy, Westinghouse en¬ 
gineer on mercury switches, “consumes only 
five to ten milli-amperes and is far too 
weak to operate directly a powerful lamp 
which consumes 100 amperes of electricity 
such as that mentioned above which is the 
largest incandescent lamp made for com¬ 
mercial use. This tiny switch was made to 
operate a relay which stepped up the cur¬ 
rent and threw a large contact breaker that 
sent current through the powerful lamp, 
thus demonstrating the feasibility and sim¬ 
plicity of controlling electrical sources from 
a distance.” 

Mercury switches operate by means of a 
tiny globule of mercury which rolls back 
and forth in a tiny glass tube. As the tube 
is tilted, the mercury rolls to and from the 
end of a “live” wire and thereby makes or 
breaks the electric circuit silently, elim¬ 
inating the usual click that accompanies 
the ordinary mechanical switches. 


What? No Soap! 

OPE; No soap! Instead, we’ll all be 
washing with “sulfonated higher 
alcohols” if a new German process now 
being commercialized in this country is as 
successful as the promoters hope. Three of 
the largest soap and chemical companies 
in the United States have joined forces for 
the development and commercialization of 

f 


feared from them. The sodium salts are 
miscible with soap and soluble in soap solu¬ 
tions so that the two can be used together, 
if and when it may seem desirable,— 
A . E. B. 


Invisible Light for Pictures in 
the Dark 

NVISIBLE “black light” which permits 
the taking of photographs in the dark; 
aids dentists in teeth inspection: increases 
egg production and weight of poultry; de¬ 
velops a red coloring in certain fruits, such 
as rosy cheeks on apples; guarantees good 
vision at night in the cockpit of an air¬ 


is possible to match papers or fabrics or to 
discover forgeries and erasures. Fluores¬ 
cence with ultra-violet is also useful in 
specialized advertising and for peculiar 
stage effects.” 


Indians Who Survived Scalping 
Were Outcasts 

HE Indian who in the old days was 
scalped as he lay unconscious and sur¬ 
vived the experience, might better have 
died, since he was regarded as a ghost 
and was forever an outcast from his people, 
Dr. Melvin R. Gilmore, Indian authority 
(Please turn to page 42) 
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CURRENT BULLETIN 
BRIEFS 


Aluminum in Architecture is perhaps 
the first treatise dealing with these uses 
of this metal. It has been compiled to place 
before the building industry an authorita¬ 
tive treatise on the subject which will 
prove of assistance and value in design 
and fabrication. Aluminum Company of 
America, Pittsburgh, Pa.—$1 00 


Address to the Engineering Alumni So¬ 
ciety, by Dr. Edward R. Weidlem, deals 
with economics as related to new indus¬ 
tries. Dr Weidlein, Director of the Mellon 
Institute of Industrial Research, justly says 
that research is insurance against obsoles¬ 
cences of processes and products. Mellon 
Institute, Pittsburgh, Pa.—Gratis 


The Sm4ll-Community Museum, by 
W. N. Berkeley, Ph. D. (Director of 
the Yonkers, New York. Museum of Sci¬ 
ence and Arts), describes how small com¬ 
munities may enjoy some of the benefits 
which accrue to visitors to museums m 
large cities. /. P. Bell Company , Inc, 
Lynchburg , J'irginia—$1 75 postpaid. 

Find-All “Altov ox'’ is a ^powerful five 
tube receiver built up on a miniature 
chassis to fit into a cabinet 9 a j by 4 by 6 1 !* 
inches. The set is self-contained, including 
dynamic speakei. No remote control is 
necessaiy, since the receuer fastens to the 
instrument board of the car. The circuit 



Top view of the "Autovox” 


incorporates the newest automotive type 
tubes including the Raytheon duplex 
diode-triode and the two-in-one ER—79 
class B output tube. Top and bottom views, 
schematic diagram, list of parts and addi¬ 
tional data from Allied Engineering Insti - j 
tute, Suite 541, 98 Park Place, New York, j 
.V. Y. — 10 cents. 


Sundials (Circular of the Bureau of Stand¬ 
ards, No. 402). Elementary instructions 
for laying out a plain horizontal dial. 
Superintendent of Documents, Wasking- 
ton, D. C .—5 cents (coin). 

Dialling (Vol. 1, No. 1 of The Industrial 
Museum), by J. Ernest G. Yalden, 
F. R. A. S. Instructions for laying out more 
advanced dials. Museum of the Peaceful 
Arts, 220 East 42nd Street, New York, 
N. Y.—25 cents. 

Sun Dials and Sun Dialling, by Russell 
W. Porter, in Scientific American, 
August 1928. Describes several dials for the 
advanced designer. Scientific American 
Publishing Company , 24 West 40th Street, 
New York , N . Y.—35 cents . 



IgpL-U The Famous Electric Oar 

‘ ^ Taking the Fishing World by Storm 

I |J Operates on any 6 volt auto battery . . . Absolutely si- 
Kl jp*Nlent . . . The Electric Oar will run at 2 miles per 

hour for ideal trolling and at 4 miles for fast 
rowing . . . The Electric Oar is sturdy 
jjgj' and strong, will get you home even 

v against a 25 mile wind storm. 

Grimes Electric Oar ' Write for 

6i7 E. Erie Bird. Illustrated 
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ALBERT A. HOPKINS 

Cyclopedia of Formulas 

Dressed in an attractive new binding, stronger 
and more flexible than the old, this standard refer¬ 
ence is an indispensable unit for libraries, labora¬ 
tories, research shelves and the home. Librarians 
tell us it is one of the most frequently consulted 
books and its well worn condition, wherever 
found, attests its usefulness. Over 15,000 formulas 
cover every conceivable application.—$5.50 post¬ 
paid. domestic. 
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Special 
Low Weekly 
Rates 

European Plan 
if Desired 
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• 
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• 

SEAWATER 
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Breathe in the bracing sea air as it sweeps 
across the spacious “Ship’s Deck”atop Colton 
Manor. Colton Manor extends itself in its 
superb cuisine and service! 

|oltonManor 

One of the finest Hotels 
3^/ In Atlantic City 

For a week or a week-end enjoy the luxury of the finest appointments 
without exorbitant price. Booklet. Write or wire for reservations* 

A . C. ANDREWS , Pres. & Managing Director 






THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


W E continue this month the article de¬ 
scribing the design of an aplanatic 
telescope, written by Messrs. Carpenter and 
Kirkham, which was begun in the June 
number: 

a YN courses in elementary algebra m high 
JL school the student is taught how to plot 
simple equations on coordinate (quadri¬ 
lateral ruling) paper, by laying out two 
axes at right angles and measuring V 
quantities in horizontal directions and V 
quantities m vertical directions. The pupil 
also learns that the plot of simple equations 
of the first degree is a straight line, while 
those involving powers of the unknowns 
are curves, such as circles, ellipses, and so 
on—in some cases two lines that intersect. 
Referring again to Figure 2 (first article), 
if F is taken as being at the origin of x and 
y (point where they intersect), one can 
find equations for which, when plotted, the 
substitution of successive values for y and 
the determination of the equivalent values 
of x, will trace the parabola or the circle 
there shown. For the parabola this would he 
y 2 — 4-FV x and for the circle it w r ould be 
x 2 -f- v 2 = FV 2 . Here y is the distance of 
a point in the curve above the axis FV 
(‘axis of x’) measured perpendicularly, and 
x is the distance of that point measured 
horizontally along the axis from F. Con¬ 
stants in such equations mean that the curve 
is removed some distance from the origin: 
as, for instance, the distance FV in the 
above equations. 

“M. Chretien reviewed the derivation of 
the aplanatic curves mathematically and 
gave an example of the calculation of a 
large mirror and its secondary. His equa¬ 
tions are identical with those of Schwartz- 
schild, with a slight change in the case of 
the secondary mirror to take care of the 
Cassegrain type. The plan of telescope pro¬ 
posed by Schwartzschild is generally con¬ 
sidered the best possible, although it is in¬ 
convenient m arrangement and has not yet 
been built. In his best telescope he proposes 
the use of a secondary mirror with a diame¬ 
ter one half of that of the primary, which 
would intercept 25 percent of the incident 
light. 

“Consider now Figure 4, which is adapted 
from Chretien’s drawing to show the theory 
of aplanatic mirrors: If we let: M be the 
distance from the vertex of the secondary 
mirror to the focus, F; E be the distance 
between the mirrors; x be the distance of 
point P measured from F along the axis 
F-V-N; x' be the distance of point P' mea¬ 
sured from F along the axis F-V-N; y be 
the distance of point P measured vertically 
above the axis F-V-N; y' be the distance of 
the point P' measured vertically above the 
axis F-V-N; L be the diagonal distance from 
focus F to point P' on the secondary; R 
be the diagonal distance from the point P' 
to P on the primary; u f he the angle the 
ray from point P' makes with the axis at 
F; mA* let the origin of x and y be 

at F r $hf^ the first few terms 

# Jife j»$ 


of the series of Schwartzschild’s equations 
may be written as follows 


AT O 1-M 

x=M-E+_-y 


M +4EM . 


y® — etc. (1) 


x'-M + 




1-M 

2E 


+2 


(i-M y ) 

4E 2 S 


( 2 ) 


“For mirrors under 20 inches in diam¬ 
eter any further terms would not affect the 
movement of the knife-edge and pinhole 
moving together more than one or two 
thousandths of an inch, a distance much 
too small for even an expert to measure 
with certainty, unless conditions of tempera¬ 
ture are rigidly controlled. At the focus the 
involved error would be only one half of 
this amount. 

“The first equation is the curve of the 
large mirror and the second is that of the 
small mirror. When the figures for a given 
telescope are substituted, these equations 
will give the distance of any point x y from 
the focus, measured along the axis in terms 
of the radius > of any zone. M —E is the 
distance of the focus back of the surface 
of the primary mirror. The remainder of 
equation (1) gives the value of the sagitta 
for the zone y. It is plain that y has the 
same significance that r has in the familiar 
formula r/R. 

“The mathematically-minded amateur will 
at once recognize that the first terms of 
these equations are those of the parabola, 


point at the focus F (Figure 4), and the 
other point on any zone P' on the secondary 
mirror. This is the distance L. Pivoting on 
P', swing the dividers around until the 
point that was at F coincides with the point 
R', and move the point on P' to P, the cor¬ 
responding zone on the primary, adding the 
distance R. Pivot the divideis on P and 
bring the other point from R' to Q in the 
produced line of the incident light at P. 
Close the dividers to reach only to V' on 
the perpendicular at the center of the mir¬ 
ror, subtracting the distance Ax (the sagitta 
of the point P). If the calculations and the 
plotting have been done correctly, the points 
of the dividers will be just 2E apart, and 
would be so for all zones of the mirror 

“If we should trace rays of oblique light 
making an angle of three degrees or four 
degrees with the parallel rays, we would 
find the same law holding almost exactly; 
remembering, of course, that the field of 
the aplanatic telescope is still spherical. 
Professor Ritchey expects to eliminate the 
aberration of the curved field by the use 
of photographic plates spherically curved 
to conform to the image field. 

“The curves cannot be considered as 
having any known form, and have no name. 
Because of the appearance assumed by them 
when y is greatly increased, it has occurred 
to one of the authors to call them ‘bows.’ 
The appearance of the bows was clearly 
shown in an illustration in Scientific 
American, July, 1932, page 22. 

“Both Schwartzschild and Chretien made 
their calculations and built their equations 
on the basis of taking the final equivalent 



and that the added terms are quantities 
which deform it according to a given set of 
conditions. These conditions are embodied 
m the equations below, covering the funda¬ 
mental dictum of Hamilton and the sine 
condition. 

R+L-Ax=:2E (3) 

Where Ax is the change in the value of x 
as y changes. 

y' = Sin u' (4) 

“Substituting numerical values for a 
given telescope in equations (1) and (2), 
and solving them for different assigned 
values of y, the meaning of equation (3) 
can be made clear as follows: Accurately 
plot the curves to a large scale on coordinate 
paper. Place a pair of dividers with one 


focal length as unity and all other quan¬ 
tities as multiples of this unit. It is as if 
the focal length of the telescope were one 
meter and all dimensions were given as 
fractional parts of the meter. 

“In an ordinary reflecting telescope one 
can place a plane mirror about half way 
to the focus and return the light toward 
the primary, turning it aside to an eyepiece 
at the side of the tube. The plane mirror 
would be one half the diameter of the pri¬ 
mary, as in the Schwartzschild telescope, 
and would intercept 25 percent of the in¬ 
cident light from the stars. If the primary 
were figured to the aplanatic curve de¬ 
scribed above, and the secondary slightly 
deformed on the concave side in order to 
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compensate, a superior telescope would re¬ 
sult. If such a telescope were figured to 
T 6, a 12-inch mirror would require a tube 
only three feet long. It would have the 
light-grasp of a ten-inch, and the lesohmg 
power of a 12-mch telescope, so far as 
double stars, planetary detail and nebulae 
were concerned. 

“In principle, the calculation of an 
aplanatic telescope is simple. When the 
diameter of the primary mirror, the radius 
of curvature, the distance between the mir¬ 
rors and the distance from the secondary to 
the final focal point are known, these quan¬ 
tities are transformed into proportional 
parts of the equivalent focal length by 
dividing each m turn by F, and substituted 
as such in equations (1) and (2). This 
gives the value of x in terms of y. Then, 
by assigning different values to y, the values 
of the sagittae for the different zones can 
immediately be determined. 

“In order to determine the distance the 
knife-edge and pinhole or slit must move 
together at the center of curvature, we must 
know the point where the normals at the 
point x, y (centers of the zones) cut the 
axis—the point marked N in Figure 4. The 
formula for finding this distance is derived 
from equation (1) and can be w r ritten as 
follows * 


YN = 


L=M y .. + _J_ 

4E * 1-M M 

2E 8E y 


f5) 


“This equation is solved for the different 
zones evaluated above, also for the case 
where y is equal to zero. This gives a cal¬ 
culation of the radius of curvature which 
one might expect would check the radius of 
the sphere when the mirror is completely 
polished and before figuring starts. Usually, 
however, it will not check exactly. In the 
calculations, some decimals will be dropped, 
hence the calculated radius will be slightly 
different from the radius of the polished 
mirror. This difference is too small to have 
any influence on the calculations of the 
zones themselves, but it indicates the need 
of an adjustment m the estimation of the 
corrections at the point where the knife- 
edge and pinhole move together. The differ¬ 
ences between this calculated radius of cur¬ 
vature and the various distances FN, found 
for each zone, will be the corrections to 
apply—the distance to move the knife-edge 
and pinhole from the focus of the center 
zone. 

“In the test the aplanatic mirror will ap¬ 
pear similar to a parabolic or hyperbolic 
mirror, and care must be exercised through¬ 
out to maintain a smooth curve. In applying 
the corrections they must first be multiplied 
by the focal length of the telescope in 
inches. 

“After the primary is correctly figured 
the Ritchey test on Gassegrainian telescopes 
is arranged and the secondary is figured to 
look perfectly flat under the pinhole and 
knife-edge. 

“In this way an aplanatic telescope can 
be produced in which the star images two 
or three degrees from the center of the field 
are only very small diffraction circles or 
slightly elongated ellipses, entirely different 
from the winged, hairy shapes mentioned 
at the start.” 


This completes the discussion proper. 
Next month the zonal radii for three 
aplanatic telescopes will be given. 


TWO ANNOUNCEMENTS 

First—OUR NEW FACTORY, at the address below, where we are 
bettei equipped to offer the finest materials for Amateur Telescope 
Makers, as well as telescope accessories, equatorial mountings and paits 
and complete reflecting telescopes both large and small. 

Second—By a special arrangement with the manufacturers of Dali- 
Made Tolies and Kellner oculars, we are enabled to offer these unex¬ 
celled eyepieces at low cost. Details included in general catalogue. 

Send 6c in stamps for 24 page FULLY ILLUSTRATED 
CATALOGUE, or if jou already have our catalogue, 
ask for literature on the famous Dali oculars. 

TINSUEY TELESCOPE & EY STROIEXT CO- 

3372 Adeline Street Berkeley, California. 


Headquarters for 

Telescope Makers Supplies 

Mirror Making Outfits, Prisms, Hobby graphs, Eyepieces 
Finder Telescopes, Mounts, Optical Glass for Refractors 

NEW Finder Telescope with brackets for attaching. Postpaid. $6. Or make 
your own. We furnish Pi" achromatic objective and lenses for an evepiece 
with working drawings for $2. 

The ERECTOR—Use with your own eyepiece to get varying powers and 
a RIGHT SIDE UP terrestrial image. Postpaid, $6 

SEXD YOUR MIRROR FOR FREE TEST 4>D ADVICE 
Free price list 

JOHN M. PIERCE II Harvard St., Springfield, Vermont 


Silvering Made Easy by the BARREL Process 

Kiu hupplied which contain all necessary ingredi¬ 
ents m measured quantities Specially recommended 
for telescope mirrors Fat lures eliminated. Equally 
successful m the hands of novice or expert Full direc¬ 
tions with each kit Send for descriptive circular 
THEODORE WOOD 

Draper Observatory, Hastings-on-the-Hudson, N Y. 


Dir Q CT TCI CCPACC Fne Sections Brass 
DiU orl. IfcLfcdUUrE. bound Powerful S-s 
Lenses 10-Mile range Special E\e Piece for looking at the 

Snn included FEEE Makes an ideal Microscope Guaranteed Big value 
Postpaid $1 75 C O D 15c extra Order todaj. 

BENNER & COMPANY, T-46, TRENTON, N. J 


Textbook on 

Spherical 

Astronomy 

By W. M. Smart, D.ScAstrono¬ 
mer, Cambridge Observatory 

Amateur astronomers with mathe¬ 
matical leanings will revel in this 
new book which fills a gap that has 
previously been but poorly filled. 
It covers in separate chapters: 
spherical “trig,” the celestial 
sphere, refraction, the meridian cir¬ 
cle, planetary motions, time, heli¬ 
ographic coordinates, aberration, 
parallax, precession and nutation, 
proper motions, astronomical pho¬ 
tography, navigation, binary star 
orbits, occultations and eclipses, 
and is almost wholly mathematical; 
408 pages. $7.20 postpaid 

SCIENTIFIC AMERICAN 

24 West 40th Sl, New York, N. Y. 


AMATEURS 
Round—Mahogany 
Telescope Tithes" 

Built up of 12 staves held by hardwood maple 
slip-tongues—waterproof glue Extenor turned 
accurately round in lathe Good looking, rigid 
and strong Tube for 6" f/S $7 50 Postpaid. 

Other Sizes at nominal rates 
J H King, 112 Homestead Ave , Amityville, N. Y. 


Rejecting Telescope Supplies 

duality Goods at extremely low pr.ces 

Fine Achromatic Lens made by Ross Ltd 
40 mm 12% F L Each in Bra^ Cell,—$2.50. 

90 Prisms, Optical Glass 

%",$1 00,1", $2.00; 1%'".$3 00,1%",$4.00,1?£",$6 00 
New low prices m Reflector Kits 
4", $2 73, 6", $3 30, 7", $3 00 
New, accurately round, polished plate glass Not bargain 
Navy port hole glass Each Kit contains sufficient quantity 
of tested Abrasives, Rouge, Pitch Sent Postpaid New 
Catalog Liat& out Many more bargains Sent Free 
FRED MULLER, 2!7-7th Ave., New York, N. Y. 


-TELESCOPE MAKERS- 

SPECIALS ATLESS THAN HALFPRICE 

Make that extra telescope NOW We were fortunate 
in buying a quantity of 9" discs, 1" and I'/i" thick, 
guaranteed quality, at a low price While they last, 
you may get the complete set, including 2 glass discs, 
abrasives, pitch, beeswax and rouge, for only ... $5 

3d Ed. Telescope Making, 500 pages, with ahove 
order, only .... — ... ... $2 50 

The above disc, semi-polished to 70" f.L, rouge and 
H.C H. to parabolize.... ..$10.00 

9" Mirror, polished, figured, parabolized, sil¬ 
vered, lacquered, ready for use $50 

RACK AND PINION EYEPIECE HOLD¬ 
ERS, Precision made, Standard PA"; puts pro¬ 
fessional touch to your telescope. .. .....$7.50 

DIAGONAL EYEPIECE HOLDERS, con¬ 
sisting of a right-angled diagonal prism of best 
crown glass, accurately ground and polished. .$6.00 
PRISM ERECTING SYSTEM composed of 2 
right-angled prisms, mounted for standard V/ 4 " $6.00 
TRIPLE LENS EYEPIECE, «4" f.L, standard 

l'/ 4 " dia. .. .... . .... .. ..$6 00 

1" Ramsden eyepiece, stand, i‘4" dia.-- $2.25 

1" Prism suitable for 6" or 8"..- ..$2.75 

The above items are guaranteed to be of the 
highest quality or your money will be refunded. 

REFRACTING AND REFLECTING OUT¬ 
FITS, PRISMS, EYEPIECES, LENSES. 

Send for 1933 catalogue on T ehscopes. 

Microscopes, Binoculars and Optical Supplies 

PRECISION OPTICAL SUPPLY CO, 

991 E. 163rd Street New York City 
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Confidence—and Cash 
“The N I A training has 
taught me how to write a good 
new-. >torv and why it should be 
written that was By applsmg 
this knowledge I was enabled, be¬ 
fore quite completing the com-a? 
to sell a ieatuie a torj to Screen- 
land Vaaazine for $')0 That 
resulted in an immediate assign¬ 
ment to do another for the same 
magazine I am now doing fiction 
and haie had one short diort 
stor\ published Previous to en- 
iclung in the N 1 V I had 
neter written a line for publica¬ 
tion, nor seuously evperted to do 
so Gene E Levint dnHO Wil- 
shire Bird , Los Angeles, Ctl 

How do you know 
you can’t WRITE? 

Have you ever tried? 

Have you ever attempted even the least bit 
of training under competent guidance ? 

Or hate jou been sitting back, as it is so 
easv to do, waiting for the day to come some 
time when you will awaken, all of a sudden, to 
the discovery, ‘T am a writer”? 

If the latter course is the one of your choos¬ 
ing, you probably never zeill vente. Lawyers 
must be law clerks Doctois must be internes 
Engmeeis must be draftsmen We all know 
that, m our times, the egg does come before 
the chicken 

It is seldom that anyone becomes a writer 
until he for she) has been writing for some 
time That is why so many authors and writers 
spring up out of the newspaper business The 
day-to-day necessity of writing—of gathering 
material about which to write—de\elops their 
talent, their insight, their background and their 
confidence as nothing else could 

That is why the Newspaper Institute of 
America bases its writing instruction on Jour¬ 
nalism—continuous writing—the training that 
has produced so many successful authors 

Learn to write by writing 

N EWSPAPER Institute training is based 
on the New York Copy-Desk Method It 
starts and keeps you writing m your own home, 
on your own time Week bv week you receive 
actual assignments, Just as if you were right at 
work on a great metropolitan daily. Your writ-' 
mg is individually corrected and constructively j 
criticized A group of men with 182 yeais of j 
new spaper experience behind them are respon- , 
sible for this instruction Under such sympa- j 
thetic guidance, you will find that (instead of j 
\amly trying to copy someone else’s writing • 
tricks) >ou are rapidl}^ developing >our own ' 
distinctive, self-flavored style—undergoing an 
experience that has a thrill to it and which at! 
the same time dev elops m you the pow er to I 
make your feelings articulate. 

Many people who should be wanting become f 
awestruck by fabulous stories about millionaire 
authors and therefore gn e little thought to the 
$25, $50 and $100 or more that can often be 
earned for material that takes little time to , 
write—stories articles on business, fads, trav- 
els, sports, recipes, etc—things that can easily 
be turned out in leisure hours, and often on 
the impulse of the moment 



How you start 


We have prepared a unique Writing Apti- , 
tude Test This tells you whether you possess 
the fundamental qualities necessary to success¬ 
ful writing-—acute observation, dramatic in- I 
stinct, creative imagination, etc You’ll enjoy j 
taking tins test The_ coupon will bring it | 
without obligation Newspaper Institute of 
\menca, 1776 Broadway, New York 


Newspaper Institute of America 
1776 Broadway, New York 

Send me jour free Writing Aptitude Test 
and further information on writing fur piofit 
as promised In Scientific American—July. 

Mr. ) 

Mrs. h * . 

Miss } 


I 

i 

i 


i 

i 


Address 


(All correspondence confidential. No salesmen I 
will call on }ou.) SG363 | 
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THE SCIENTIFIC AMERICAN 
DIGEST 

(Continued from page 38) 


of the University of Michigan Museums 
stated recently 

This taboo on Irving scalped men, com¬ 
mon among the plains Indians, was not due 
to any malice against the unlucky warriors 
themselves, but to a belief that if a scalped 
man survived, some supernatural spirit had 
favored the warrior, and that the spirit 
might be offended if his human piotege 
associated with normal members of the 
tribe. Dr. Gilmore said. This idea of spirit 
fa\or was the more powerful, he stated, 
because a living warrior was never in¬ 
tentionally scalped, contrary to popular 
opinion If a mistake was made, it was 
because the wounded one showed no signs 
of life, and a later recovery therefore 
seemed miraculous. 

On field trips last summer Dr Gilmore 
inspected a cave where these in-voluntary 
“ghosts” or hermits lived, far from their 
villages, and heard several accounts from 
old members of various tribes Fifty years 
ago one of these outcasts, living near the 
stage route to Cannonball, North Dakota, 
amused himself by making startling night 
appearances to the paleface occupants of 
the stagecoaches. 


Beautification Dentistry 

T EETH having badly discolored, dis- 
mtegrated-lookmg enamel, or “mottled 
enamel” as it is called, occur much more 
commonly m people than is generally real¬ 
ized. In fact, recent research shows that 
such teeth are prevalent in the people of 
entire regions, due to the presence of fluo- 
line in their drinking water supply. It has 
therefore begun to be an established meas- 
uie of public health practice to control the 
fluorine content m the drinking -water m 
these regions. 

The effects of these measures will not 
be in evidence, however, for six or seven 
years, until the teeth formed (in children) 
subsequent to this change m the water 
suppl} will have erupted into the mouth. 
Meanwhile, however, comes news of an 



Before and after: Mottled teeth re¬ 
paired by process described below 


advance m dentistry that makes it possible 
to restore the teeth of those persons already 
afflicted with “mottled enamel” to full nat¬ 
ural appearance 

Dr. H. Kazis, of Cambridge, Mass., re¬ 
cently made such a transformation of the 
“mottled enamel” teeth of the patient shown 
m one of our illustrations, into the nat¬ 
urally beautiful ones shown m another il¬ 
lustration. The transformation is made by 
covering the discolored teeth with porce¬ 
lain crowns. This porcelain “crown” cover¬ 
ing is put on in a way that covers the en- 


Greeii Hill FarmJ 

CITY LINE AND LANCASTER PIKE 

Overbrook-Philadelphia 



Better health will equip you 
to do a better job Vacation at 
Green Hill Farms Whole¬ 
some outdoor recreation, effi¬ 
cient service and food that 
makes you eager to eat 
All Outdoor Spoils 
Write for Booklet SA 


L. Ellsworth Metcalf 
Manage ; 


Authors, 

Writers, Speakers 

Technical and Scientific Subjects 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and diction; 
suggestions for rewriting giv¬ 
en; possible markets quoted— 
$1.00 per thousand words. 

Every manuscript "serviced” 
by two active editors of long 
experience. 

Speeches and manuscripts 
prepared or rewritten at special 
rates. House-organs edited and 
proofread. 

Highest references 

Tech Editorial Service 
26 West 40th St., N. Y. C. 
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In all the 
WORLD 
No Other 
CAMERA 
Like This! 


No Double Exposures with ‘PAL KO”’ 

Used by Government, Educational Institu¬ 
tion Expei ts and important Publishing 
Companies where perfect recoids ate re¬ 
quired Simple' Positive' Dependable' 
Eien a nmice can obtain perfect pictures 
every time' 

3 Cameras m One ! “PAL KO” enables you 
ro take full postcard 3A, or 2 j or H this 
size—making as manj as 19 pictures on a 
6 exposuie film ' 


No Separate Parts or Attachments are Necessary' 

The astounding feature-, and qualitv work of P,»l 
KO’ will appeal to jou Obey that lmpul-e— 
WRITE TODAY FOR TREE CATALOGUE 

Special Territories to Qualified 
Representatives! 

PAL KO Inc. 

819 Wash. Blvd. CHICAGO Dept S 


Ilectiu e it is the onlj Quick-Ac ting Auto¬ 
matic Winding Giouml Gl.ii> Foeu-ing Camera 
U'ing Standaul Roll Film Good for 
_ all puipo-a -> 


SAVINGS ON FILMS ALONE WILL SOON 
PAY FOR “PAL KO”' 
SATISFACTORY PERFORMANCE GUAR- 
ANTEED OR MONEY REFUNDED' 


You Can Make 
THIS SPORTING RIFLE 

Here is another suggestion for 
making things m your shop. We 
refer to the article “Making a 
Rifle Out of the Model 1917 
Enfield” appearing in the May 
issue of the American Rifleman 
magazine 

By following the simple direc¬ 
tions contained in this article 
you can make a fine sporting 
rifle at a total cost of fifteen or 
twenty dollars This estimate in¬ 
cludes the cost of the Model 
1917 modified Enfield, informa¬ 
tion concerning the purchase of 
which will be sent upon request. 

Disco\er the American Rifle¬ 
man—the leading firearms mag¬ 
azine Let us send % ou the May 
issue as a sample of what our 
publication offers the man who 
is looking for more sport out 
of his hobby—more value out 
of guns Clip and mail the 
coupon below No obliga¬ 
tion, of course 



NATIONAL RIFLE ASSOCIATION 
S23 Barr Building, Washington, D. C. 

Gentlemen I enclose 9c m stamps tm -which 
please send me the May issue of the American 
Rifleman, containing the article ’ Making a 
Rifle Out of the Model 1917 Enfield ” Also tell 
me how I may purchase one of the $8 85 Gov¬ 
ernment Enfield rifles. 

Name . . . 

Address . _ .. _ -- 

City , . ... ... 

State , .. , Age , , , , 


tire exposed part of the tooth, and so seals 
and protects it completely. Porcelain being 
a hard, refractory material, the restored 
tooth therefore has all the durability, as 
well as all the beautv. of a natural one. 

Such porcelain crown restorations have 
long been used by dentists to build up a 
decayed, discolored, or deformed tooth. 
But to restore all the teeth m a person’s 
mouth, as is necessary in the case of peo¬ 
ple having “mottled enamel*’ teeth, was 
heretofore not thought possible Dentists 
believed that porcelain restorations, if ap¬ 
plied extensively on many teeth in the 
mouth, would not stand up Also, the prep¬ 
aration of a tooth for porcelain restoration 
requires so much crucial, exacting dental 
work. that restoring a whole mouthful of 
teeth in this way was considered by den¬ 
tists as more than could be endured. 

These restraining considerations have, 
however, been swept away by Dr. Kazis’ 
successfully restoring this patient’s entire 
set of “mottled enamel” teeth with porce¬ 
lain coverings The patient in this case 
has been using his transformed teeth for 
over a year now. and finds them fully as 
enduring as they are beautiful. 

The restoration of an entire set of “mot¬ 
tled enamel” teeth by porcelain coverings 
can therefore now be considered fully prac¬ 
tical. In other words, not only does sci¬ 
ence henceforth make possible preventing 
“mottled enamel” teeth m the coming gen¬ 
erations, but it also enables people already 
having “mottled enamel” teeth to have 
them all restored to the finest natural dur¬ 
ability and beauty. 


Chemical Flowers 


D EPRESSION flower gardens which 
have recently appeared in so many 
homes, wdiich are being discussed m busi¬ 
ness offices, in the newspapers, and at teas 
where the ladies foregather, were described 
by Tenney L. Davis m a recent issue of the 
Technology Review The “depression plant” 
is prepared by mixing: 

6 tablespoonfuls of salt 
6 tablespoonfuls of bluing 
6 tablespoonfuls of water 
1 tablespoonful of ammonia water, 
and pouring, after thorough mixing, over a 
clinker, a piece of coke or of brick m a 
broad bow T l or dish. After the clinker (or 
coke or brick) has been wet with the liquid, 
drop on it a few T drops of mercurochrome 
solution or of red ink or green ink. But 
do not use iodine, because this reacts with 
ammonia water to form the dangerously 
explosive nitrogen iodide, a black powder 
which is safe as long as it is wet but ex¬ 
plodes with a loud report from very slight 
shock when it is dry. After the materials 
have been brought together, a coral-like 
colored growth soon begins to appear on 
the clinker. This increases rapidly. 

The growth also tends to form on the 
edges of the dish and will climb up and 
over them unless they have been rubbed 
with vaseline. The growth will not extend 
beyond the vaseline. 

The “depression flower garden” is a 
capillary phenomenon involving the ten¬ 
dency of ammonium salts to “creep.” The 
saturated solution deposits crystals around 
its edges and upon the clinker where the 
evaporation is greatest. The crystals are 
porous and act like a wick, sucking up 
more of the solution by capillary action. 



Bring the University 
to Y our Home 

There is no doubt that you too want to be 
informed of latest findings m Astronomv, 
Riologj, Medicine, Anthropology, Inven¬ 
tions, new discoveries and curient events 
m Art, Historv, Literature, Politics But 
onlj few have time, opportimitv or money 
to keep up competent mstiuction at various 
mm ersities 

KNOWLEDGE 

will bung tins mfoimation directly to vou 

A staff of highly-trained and specialized 
writers is offering its knowledge and ex¬ 
perience to vou through KNOWLEDGE 

PjfOii the Paat s or Tin s \ut Monthly Periodical 

Why There Are StiH Cannibals t* 

An Electric Eye 

The Ship That Steers Itself 

Some Facts About Hypnotism 

Where Did Life Originate’ 

Menstruation as a Normal Function 

Blood Transfusion from a Corpse 

Cures for Mental Disorder 

A Study of Casanova’s Life 

About the Lowest Living Types of Man 

KNOWLEDGE is 2“>c at the Better News¬ 
stands, or send 

$1 FOR 5 ISSUES 

KNOWLEDGE 

111 East 15th St, New York 

Name 

Address 



HAENEL SUPER AIR-PISTOL 

Made by the 

tA qc \ ■ ■TTy' Ideal for target, rats, <i 

vermin and small game, 
no license required Rifled 
iP||r accurate, haul shooting it)*/' 
£M? dm ovei all, wt 2*4 lbs Ammunition 
KBr costs a trifle Anv one would be 
proud to own a Haenel Guaranteed 
Cal. 177 or .22 Cal., $9 95. Pellets per 1000—• 
Cal .177, $1 20; Cal 22, $1 60. 

Write for catalog “S” — Guns, Rifles, Binoculars, Etc 
Hudson Sporting Goods Co., S-52 Warren St., N. Y. C. 



TO MEET 
THE DEMAND 
FOR COMPETENT 
DIESEL ENGINEERS 
ENROLL NOW IN THE 

DIESEL 

CORRESPONDENCE COURSE 

The only Correspondence Course m 
existence Supei vised by authorities in 
Diesel engineering. 

STRICTLY PRACTICAL 

The result of years of teaching and 
Editorship of books on tins subject 


Fill out coupon below, now 


INDUSTRIAL INSTITUTE 

899 Bergen Ave., Jersey City, N. J. 


Send me details of your course, with an enroll¬ 
ment blank. 


Name 


j| Address .... 

I_ 
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582 MARKET ST 
SAN FRANCISCO, CAL. 

INFORMATION ON REQUEST 


MAKE 

YOUR 

m. 



INVENTIONS PAY 

Millions have been made from ideas prop¬ 
el Iv developed and protected bj inventors. One 
of the rirst stein is the development of a 
practical working model 

Send ik rough sketch or model of toot idea 
W e will submit complete report backed by 30 
years experience in model making C’onti- 
dentul service Modern equipment Bank ref- 
'-hed FREE booklet “Making Inventions Pay " 
TOOL COMPANY, Dept. H, Cincinnati, Ohio 


I SELL PATENTS 


If you wish to add New Products to your line, 
or have a good Patent to sell, write me— 


CHARLES A. SCOTT 

Established 1900 

773 SA Garson Ave. Rochester, N. Y 



PATENTS 

‘ SMALL IDEAS M VY HAVE LARGE commer¬ 
cial possibilitiOT Write immediitely for mior- 
mation on how to proceed and Record of In¬ 
vention' form Delays sre dunjerous m Patent 
matters Clarence A. O’Brien, 54S-C Adams 
Building, Washington, O. C. 


For 

Scientific and Technical Books 
try our B 00K DEPARTMENT 

SCIENTIFIC AMERICAN 


INVENTOR’S UNIVERSAL EDUCATOR 

Contains 900 mechanical movements, 30 Perpetual Mo¬ 
tions, instruction on procuring and selling patents and 
selecting an attorney, etc Suggests new ideas Price $1 00 
postpaid in F S A Address Dieterich Company, 

602H Ouray Building, Washington, D. C. 


Experimental and Model Work 

Fine Instruments and Fine Machinery 
Inventions Developed 
Special Tools, Dies, Gear Cutting, Etc 

HENRY 2UHR, Inc., l$7 Lafayette St., N. Y. C. 


- PATENTS- 

Trade Marks, Copyrights, Patent Litigation Hand¬ 
book with illustrations, 100 mechanical movements 
Sent free on request. 


ALBERT E, DIETERICH 

Successor to Fred 6. Dieterich & Co. 
formerly member Examining Corps U S Patent Office 

R K O, I S T B K E D 

• PATENT LAWYER anti SOLICITOR 
, 662-H Ouray Bldg. 

30 Years’ Experience Washington, D. C. 


The solution thus sucked up evaporates to 
produce more crystals, more wick, and more 
growth. The addition of a little more 
ammoma water to the dish will produce 
more growth after the first growth has 
stopped. Or the whole may be allowed to 
dry and may then be kept without further 
change. 

The “mineral flower garden*’ which flor¬ 
ists sometimes sell or display in their 
windows, depends upon an entirely differ¬ 
ent principle, that of osmosis or of osmotic 
pressure. A solution of sodium silicate or 
“water glass” is poured into a jar or globe, 
and crystals of readily soluble salts of cer¬ 
tain metals which form colored and in¬ 
soluble silicates are thrown in and allowed 
to sink to the bottom. Growths resembling 
marine plants spring up from these crystals 
and in the course of a few minutes climb 
rapidly upward through the liquid, often 
! branching and curving, producing an effect 
which might lead one to believe that he 
sees exotic algae growing in an aquarium. 
The experiment works best if the solution 
of water glass is diluted to a specific gravity 
of about 1.10. 

Ferric chloride produces a brown growth; 
nickel nitrate, grass green; cupric chloride, 
emerald green, uranium nitrate, yellow; 
cobaltous chloride or nitrate, dark blue, 
and manganous nitrate and zinc sulfate, 
white.— A. E. B. 


Illuminating Facts 

I F the 350 billion lamps sold in this coun¬ 
try every year were turned on together 
they would illuminate to sunshine intensity 
less than one square mile, scarcely enough 
to light the lower part of Manhattan, New 
York City, or the Loop District in Chicago, 
according to engineers of the Westinghouse 
Lamp Company. 

To produce sunlight artifically on the 
earth’s surface it would be necessary to sus¬ 
pend more than a dozen incandescent lamps 
over each square foot of the earth’s sur¬ 
face. Since only 16 average sized Mazda 
lamps can be placed in a square foot, to 
produce sunshine artificially would require 
practically an overhead canopy of incandes¬ 
cent lamps—the entire sky covered with 
the shining bulbs. 

Duplicating moonlight with incandescent 
lamps would be much easier. If the light 
from all the lamps sold in one year would 
produce sunlight over one square mile of 
the earth’s surface the same lamps would 
produce moonlight o\er an area of 400,000 
square miles. To reproduce moonlight in¬ 
tensities over the entire area of this coun¬ 
try by artificial light sources would re¬ 
quire eight times the average number of 
incandescent lamps sold every year. 


Successful Treatment for 
Strychnine Poisoning Found 

S TRYCHNINE poisoning may be cured 
by two modern sleeping potions, it ap¬ 
pears from a report to the American Medi¬ 
cal Association. Successful use of these two 
medicines in 11 cases is described by Drs. 
G. F. Kempf, J. T. C. McCallum, and L. G. 
Zerfas of the Lilly Laboratory for Clinical 
Research, the Indianapolis City Hospital, 
and the Indiana University School of Med¬ 
icine, 

The two modern medicines are isoamyl- 
ethylbarbiturate, sometimes called sodium 


Early Steps in 
Human Progress 

By Harold J. Peake 
M.A., F.S.A. 

Some of the chapter headings will 
give an idea of the scope of this 
book: Early Tools, Discoveiy of 
Fire, Beginnings of Art; How 
Animals Were Tamed; Evolution 
of the House, Earliest Textiles, 
First Working of Metals; How 
Gram Was First Grown. Its author, 
a well-known English anthropolo¬ 
gist, presents authoritative opinions 
on man’s cultural beginnings in a 
foim which makes good leading 
lather than hard study. An in¬ 
formative book m an all-around 
way. 244 pages, 74 illustrations 
—$5 20 postpaid .—A G. I. 

The 

New Background 
of Science 

By Sir James Jeans 

Jeans’ previous book, “The Myste¬ 
rious Univeise,” topped the world’s 
record as a scientific best seller, 
reaching a sale of over 75,000 
copies, probably because of its 
author’s way of telling what he 
has to say and his really having 
something to say. If the present 
volume fails to equal that record 
this will be only because it is more 
profound and therefore will make 
a little less easy reading for the 
aveiage man on the street, though 
it is about right for the average 
Scientific American reader. Its 
scope is space and time, mech¬ 
anism, matter and radiation, wave- 
mechanics, indeterminacy, but the 
real essence of this book is not the 
specific ground covered, especially 
since others have covered much the 
same ground, but what Jeans says 
and the way he makes his reader 
think with him Heavy stress is 
laid on the much-mooted question 
of determinism- Is every tiniest 
event in the universe the purely 
mechanical resultant of previous 
events, the whole forming an un¬ 
breakable chain of cause and ef¬ 
fect (determinism), or is our own 
intervention from the outside (free 
will) possible 9 Within the past few 
years the mystics, including Jeans 
himself, have discovered Heisen¬ 
berg’s principle of indeterminism 
and exploited it to the utmost 
against this deterministic doctrine, 
but they have largely misunder¬ 
stood it and even Jeans in this new 
volume now indicates a partial 
change of heart, though he still 
rejects the purely mechanistic be¬ 
lief held by many other men of 
science. Mysticism seems to be a 
deeply rooted trait in human na¬ 
ture—perhaps this is why Jeans’ 
books have sold so widely. This is 
a great book, mainly philosophical 
in flavor. 296 pages.—$2.65 post¬ 
paid.— A „ G. L 
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amytal for short, and sodium pentobarbitol. 
The> are known to induce <leep in ie^tle^ 
suffering patients. 

Doctors have been searching for an anti¬ 
dote that would control the convulsions, get 
the poison out of the body, and supply oxy¬ 
gen so that the patient does not suffocate. 
Death in strychnine poisoning is due either 
to exhaustion or to suffocation, the Indian¬ 
apolis physicians explained The difficulty 
with most of the older antidotes for strych¬ 
nine is that if much strychnine has been 
taken, the amount of the antidote necessary 
to counteract its effects would be fatal m 
itself. 

Strychnine poisoning is not only agoniz¬ 
ing and commonly fatal hut rather frequent. 
During the three years 1926, 1927, and 1928, 
it was the cause of more than three deaths ; 
a week in the United States death registra- 
tion area. j 

“The most prolific source of strychnine I 
poisoning is chocolate or sugar coated 
household laxative or ‘tonic’ pills, which 
are left carelessly around the home and 
which look so much like candy that young 
children swallow them by the handful,” the 
American Medical Association recently de¬ 
clared in stressing the need for adequate 
treatment for this form of poisoning.— Sci- i 
ence Service. 


TELEPATHY TEST RESULTS 

(Continued from page 11 > 


numbei composed of three digits, over the 
radio This experiment was conducted over 
the N B.C. network, and of the thousands 
of replies received from listeners m, more 
than 55 percent of them received the im¬ 
pressions 100 percent accurately. I am well 
aware of the fact that there is nothing 
supernatural connected with this, and that 
the day is close at hand when science will 
thoroughly analyze it. 

‘‘Therefore, it is my opinion that tests 
such as you are conducting will be the 
means of eventually giving us the funda¬ 
mental foundation of it all. 

“It is quite obvious that the results ob¬ 
tained by your readers show, m many 
cases, that something other than the law 
of chance is operating. Several of the charts 
show a prepondeiance of correct results 
that cannot leasonably be ascribed to 
chance. It is my opinion that, while many 
of the charts show negative results, others 
show positive powers of individual tele¬ 
pathic communication that might be de¬ 
veloped to a high degree of successful 
regularity. 

“I shall certainly be interested in watch¬ 
ing the results of the various Scientific 
American tests on this same subject, 
which, from present indications, should 
furnish important data that will unques¬ 
tionably greatly advance the study of telep¬ 
athy.” 

• 

|7p Editor’s Note: The second test of the 
Scientific American series teas put 
forth in detail in the June issue . We will 
greatly appreciate the co-operation of any 
of our readers who will undertake the test 
and submit the results to us, regardless of 
whether or not they feel that these results 
point toward telepathy . 
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Books SELECTED BY THE EDITORS 


HEWITT'S HANDBOOK OF FLY 
FISHING 

By Eduard R Heuitt 

O NE hundred and sixteen pages, plus 
a comprehensive index, of trout 
fishing loie by an American past-master 
of the art. Clothing, wadmg equipment, 
rods, reels, lines, leaders, flies, all are 
described and their good and bad points 
detailed. A happy thought on the part 
of the author—prices are quoted, and 
m some cases the reader is told where 
to buy. How to fish and what to do 
after you hook one is explained clearly 
—something that most fishing books 
overlook. This is clearly a treatise for 
the beginner, the mediocre fisherman, 
and the expert as well. Pocket size, flex¬ 
ible covers.—$1 40 postpaid.— A. P. P. 


HEAT AND ITS WORKINGS 
By Morton Mott-Smith 

O NE of the series of popular as well 
as authoritative outlines of differ¬ 
ent branches of science, written to give 
a clear grasp of fundamentals and their 
practical applications A clear, concise 
treatment for the layman.—$2 15 post¬ 
paid. 


INTRODUCTION TO THE THEORY 
OF A. C. MOTORS 

By G. Wmdred 

WELL rounded consideration of 
59 pages with extensive bibliogra¬ 
phy. Only the least possible amount of 
mathematics is used and throughout the 
treatment is clear and concise, ex¬ 
pressed in simple language. More 
ground is covered than one will find in 
the usual text, so this fine little pam¬ 
phlet should supplement other works. 
An English publication —Two shillings, 
two pence postpaid. 

OTHER WORLDS 

By Edwin Lincoln Moseley , Ohio State 
Normal College 

T HOUSANDS of busy people have 
no time to acquire more than the 
vaguest ideas of astronomy, and lack 
the patience or incentive to study a text¬ 
book. Provided they do not aim to 
become professional astronomers, this 
is the book from which to get a good 
general authentic introductory survey 
of the main features of this science 
"without going into details or falling 



asleep. While it is not a juvenile book, 
any lad of 12 these days would also 
readily absorb its contents. It tells ‘‘just 
enough" in 226 pages, and it tells it 
well—in fact, bang-up well.—$2 15 
postpaid .—A G. L 


STELLAR WONDERS 
By Charles Whyte 

HIS book of 190 pages contains 24 
radio talks on general astronomy, 
which were recently broadcast over the 
radio from Aberdeen, Scotland This, if 
really true, disproves the familiar asser¬ 
tion that the Aberdonians never give the 
rest of the Scots anything, not even 
“ether’' vibrations. It is a mighty inter¬ 
esting short account of the science of 
astronomy, suited to readeis who ap¬ 
proach science for the first time. The 
pubhshers do not even "give” the price 
of the book, but it looks like about 
$2.00.— A. G L 


THREE KINGDOMS OF 
INDO-CHINA 

By Coolidge-Roosevelt 

T RAVEL and exploration through 
little known countries by two ex¬ 
perienced observers furnish a wealth 
of detail and photographs of the inter¬ 
esting manners and customs which have 
seen little change for centuries. Based 
on the purpose of collecting birds, mam¬ 
mals and reptiles for the Harvard 
Museum, the scientific aspects of the 
\arious expeditions were alwav s in the 
foreground. Valuable material was ob¬ 
tained which is the subject of later 
monographs, but this story is of par¬ 
ticular interest from the adventurous 
side.—$3.20 postpaid. 

THE INTERNATIONAL YEAR 
BOOK FOR 1932 

Frank H. Vizetelly, Editor 

W ITH a new and experienced edi¬ 
tor, the editorial policy of this is¬ 
sue remains the same as in former 
years. Unemployment, the hanking situ¬ 
ation, prohibition, and farm relief are 
adequately covered. A special business 
review, athletic games, racketeering, as 
well as the advances in physics and 
chemistry receive proportionate treat¬ 
ment. The alphabetical arrangement 
and extensive cross-indexing provide 
quick reference for convenient consulta¬ 


tion and they are supplemented by sev¬ 
eral maps and illustrations. Research 
workers, editors, and writers will find 
this an invaluable aid 856 pages.— 
$6.50 postpaid. 

WALLACE CLEMENT SABINE 
By If illmm Dana Orcatt 

IONEER m the study of sound, the 
research which he so fully defined 
is the basis of study wherever acoustics 
apply in modem building. A rare 
genius, an inspired teacher, and a peace- 
loving citizen who most successfully 
turned his abilities to the aid of his 
country in war time, making himself a 
mark for the German High Commands. 

An unfortunate protective crust of 
reserve, and because the vital contri¬ 
butions he made to the world were 
necessarily accomplished under condi¬ 
tions which demanded seclusion or se¬ 
crecy, he “was the least known great 
man America has produced ” Not a 
biography but a collection of statements 
from those in best position to appraise 
his work.—$5 25 postpaid. 

THE TECHNICAL MAN SELLS HIS 
SERVICES 

By Edtvard Hurst 

RACTICAL, straight talk on how 
the technical man can apply his sci¬ 
entific training to the problem of job¬ 
getting. It shows convincingly how 
failure may be eliminated from job 
hunting by adopting a logical sales 
technique. Beside general considera¬ 
tions ten case propositions are given in 
detail As the author says “Out of a 
job? Well, be of good cheer, for there 
positively is a way to get one This 
book will help you.” After reading it 
you undoubtedly will agree that it 
should.—$2.15 postpaid. 

THE PROGRAM FOR THE WORLD’S 
ECONOMIC CONFERENCE 

T HE items of business to be taken up 
at the forthcoming conference, as 
determined by the various committees 
of experts who have been studying in¬ 
tensely the ground that must be covered. 
—$1.10 postpaid. 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LI D D Y 

Member of the New York Bar 


Noted Inventor Dies 

RANCIS H RICHARDS, at one time 
holder of more patents than any man 
m the United States except Thomas A. 
Edison, died April 29, 1933 He was born 
m New Hartford, Conn, on Oct. 20, 1850 

Mr. Richards, who m recent years was 
consulting engineer and designer for the 
Pratt & Whitney Company of Hartford, had 
1000 patents to his credit, among them one 
for the manufacture of golf balls by ma¬ 
chine. His remarkable inventions -were re¬ 
garded by the Stanley Company as the 
chief reason for the growth of its world¬ 
wide business. 

For the United States Envelope Com¬ 
pany he invented a machine which folded, 
gummed, counted and bound envelopes in 
one process, and for the Pratt & Whitney 
Company he invented an automatic weigh¬ 
ing machine. 

Among the inventions of Mr. Richards 
■were an air-cushion door, a gas process, 
256 patents for weighing machines, more 
than 200 for machine-shop tools and ap¬ 
pliances, more than 100 for typographic 
machines and many for coke furnaces and 
door springs In 1915 Scientific American 
credited him -with 847 patents, second m 
numbei to the 977 then held by Thomas, 
A Edison. 

Foreign Dressmakers To Stop 
Copying 

HE luxury dressmakers of Paris have 
recently organized a conference wuth 
delegates from various European countries 
in the attempt to secure co-operation for 
the suppression of illegal copying and sale 
of original dress models, according to a 
report from Assistant Trade Commissioner 
G. W Berkalew, Paris 

Twelve representatives from Belgium, 
ten from Geimany, and several official 
delegates from Italy met to discuss the 
adoption of protective measures against 
commercial espionage and fiaudulent sale 
of designs and models. 

It was recognized at the conference that 
advance fashion showungs in the future 
would be exclusively limited m attendance 
to authentic buyers who would be required 
to show an identity card with photograph 
of the bearer attached indicating the firm 
represented.— (Department of Commerce ) 

c Charles of London’ Name 
Upheld 

J USTICE Wenzel in Queens Supreme 
Court recently granted a temporary in¬ 
junction to Charles Duveen, son of Lord 
Joseph Duveen, well-known English art ex¬ 
pert, restraining S. Karpen & Brothers, 
Inc., furniture manufacturers of Long Is¬ 
land City, from using the name “'Charles of 
London” for their products, 

Mr. Duveen testified that he had been 


TyjTR. LIDDY will be pleased to 
answer the inquiries o£ our 
readers who may desire informa¬ 
tion relative to the various sub¬ 
jects reported in his department, 
—The Editor . 


a designer and creator of fine furniture for 
35 years and that he incorporated his busi¬ 
ness here under the name Charles of Lon¬ 
don m November, 1931. He said the Kar¬ 
pen company had no connection whatever 
with him. 

The defendant argued that the name 
Charles of London had become so well 
known that it was synonymous wuth a type 
of furniture and therefore common prop¬ 
erty, like the names Chippendale and Hep- 
pel white. 

“The court is in accord with the claim 
of the plaintiff that he has a property 
right m the name and regards as spurious 
the defendant’s claim that it has become 
a generic term,” Justice Wenzel said. 
‘“Charles of London still lives and does 
business and the public has a right to be¬ 
lieve that furniture bearing his name 
though perhaps not made by him, is at 
least of his design and stamped wuth his 
approval. Some day the name may belong 
to posterity, but today it belongs to the 
plaintiff.” 

Government Workers May 
Keep Patents 

EDERAL employees who develop inven¬ 
tions need not assign the patents to 
the United States nor grant the government 
exclusive rights unless specifically as¬ 
signed to work out the inventions con¬ 
cerned, the Supreme Court ruled m the suit 
of the government against the Dubilier 
Condenser Corporation. 

The opinion, written by Justice Rob¬ 
erts, concerned three radio inventions by 
Francis W. Dunmore and Percival D 
Lowell, while employed in the Bureau of 
Standards, and subsequently controlled by 
the Dubilier Corporation. (See also page 
63, January, 1933, Scientific American.) 

The inventions made possible the sub¬ 
stitution of alternating current for direct 
battery current m radio apparatus: tended 
to eliminate “hum” in sets, and energized 
a dynamic type of loud-speaker with alter¬ 
nating current. 

Originally the government sued the 
Dubilier Corporation as exclusive licensee, 
contending that the patents belonged to the 
government because Messrs. Dunmore and 
Lowell worked them out while employees of 
the Bureau of Standards. The Federal court 
for the District of Delaware dismissed the 
suits and was upheld by the Third Circuit 
Court of Appeals, these tribunals being 
sustained by the Supreme Court. 




Justice Roberts held that Congress and 
not the courts should declare a policy with 
relation to governmental control of patents 
He said that the courts were “incompetent 
to answer the difficult question whether the 
patentee is to be allowed his exclusive 
right or compelled to dedicate his invention 
to the public ” 

New Steel Rail Joint Invented 

A NEW method of joining steel rails has 
been invented in Germany, according 
to a report received by the Bureau of For¬ 
eign and Domestic Commerce, Department 
of Commerce, from Vice Consul Medalie 
in Stuttgart. 

The inventox, named Rolshoven, it was 
stated, claims that the new method will 
eliminate jolting and defy sabotage It was 
stated also that the German National Rail- 
wavs have successfully tried out this in¬ 
vention during the last six months and are 
considering its installation 
The Bureau announced that a report giv¬ 
ing complete details, with illustrations, may 
be borrowed from its Transportation Divi¬ 
sion at Washington upon request, mention¬ 
ing Exhibit No. 3174 

Beverage Trademarks 


I T was recently held by First Assistant 
Commissioner Kmnan that Bon Ton 
Beverages, Inc., of Chicago, Illinois, is not 
entitled to register, as a trademark for a 
nonalcoholic, maltless beverage sold as a 
soft drink, and syrup for making the same, 
the notation “Pop-Eye Punch,” the word 
“Punch” being disclaimed, in view of the 
prior registration by The Popsicle Corpora¬ 
tion of the United States, of New York, 
New York, of the word “Popsicle” as a 
trademark for lollypops, the same term in 
connection with the representation of a 
stick having candy on one end and the 
words "A Drink on a Stick,” therebeneath 
as a trademark for nonalcoholic, maltless 


syrups. 

The ground of the decision is that the 
goods of the parties are of the same de¬ 
scriptive properties and the marks confus¬ 
ingly similar. 

In his decision, after noting that one 
of opposer’s marks includes the additional 
features above mentioned, the First As¬ 
sistant Commissioner said 

“It must be held however that the promi¬ 
nent and predominating feature of the op- 
poser’s mark used upon the beverages is 
the word ‘Popsicle,’ and that this is so 
nearly like the applicant’s mark in spell¬ 
ing, appearance, and sound as to render 
confusion quite probable.” 

With reference to the goods, he held that 
nonalcoholic, maltless syrups recited in one 
of opposer’s registrations and a non¬ 
alcoholic, maltless beverage recited in ap¬ 
plicant’s application are of substantially 
the same class. 
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Outline of the Universe 

By J. G. Crowther 

The whole um\erse, from electrons 
to stars, including life, is the scope 
j of this book, which was written by 
the author of se\eral rather recent 
articles in the Scientific American*. 
There have been a number of books 
treating everything in the universe, 
i so to speak, but we place tills one 
on the top of the pile for it conveys j 
the true atmosphere of science. Not j 
only does it cover inorganic science j 
—modern cosmology and astropbys- j 
ics and atomic physics—but the or- 1 
game world as well, from the sub- 
microscopic viruses to apes and psy¬ 
chology. And it is all pleasant read¬ 
ing, not dull, but bright and con¬ 
stantly interesting.—$3.65 postpaid. 

A Thousand Marriages 

A MEDICAL STUDY OF 
SEX ADJUSTMENTS j 

By R. L. Dickinson, M. D. and 
Lur\ Beam, M. D. 

This book must not be confused i 
with any of the general elementary j 
treatises on sex life which are now 
available to all. As its title indicates, 
it is wholly devoted to an advanced 
study of one particular phase of the 
whole subject. It consists of lengthy 1 
citations of a thousand specific case j 
histones as recorded throughout a ! 
long career by a noted gynecologist ! 
who m his professional capacity 
came to know the innermost facts m 
his clients’ lives, and wTig states them 
| very plainly indeed, though with 
| names omitted, of course.—$5.20 
postpaid domestic. 


Testing Precious Metals 

By C. M. Hoke 

An exhaustive pamphlet on rapid, 
practical methods of testing alloys 
and solutions for precious metal con¬ 
tent: The old method for gold and 
silver, platinum and its alloys; How 
to detect palladium and gold in 
platinum alloys, dental alloys, or 
solution; How to detect palladium 
and nickel in white gold, platinum, 
and so on; Methods of testing that 
do not require acids—the flame. 
The significance of the karat stamp. 
A most useful and practical manual. 
—65c postpaid. 
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"I t’s Good to Hear Your VOICE” 


This very day the telephone will 
touch the lives of millions of people. 
To a modest home in the suburbs, it 
will carry words of love and comfort 
and the assurance that all is well. In 
another home, a housewife, busy with 
her work, will pause a little while to 
place her daily orders or answer a 
welcome call from a friend. To some 
one else, the ring of the telephone 
may mean good news about a posi¬ 
tion or a business transaction. 

To have a telephone in your home 


is to hold your place in the world of 
people—to keep unbroken your con¬ 
tact with those whose help and friend¬ 
ship are so essential. 

Individuals employ the telephone 
in many different ways. The busy, to 
save time. The friendly, to win more 
friendship. The lonely, to make con¬ 
tacts. The troubled, to find comfort 
and reassurance. The frightened, to 
call for aid. The gay, to share 
their gayety. It is through the 
medium of the telephone that 


thoughts become words and words 
become messengers between one 
human mind and another, defying 
space and time and all the elements 
that would interpose delays and 
doubts. 

The value of the telephone can be 
measured only by measuring the ac¬ 
tivity of the people who use it and 
the diversity of life itself. 



AMERICAN TELEPHONE 
AND TELEGRAPH COMPANY 


You me cordially invited to visit the Bell System Exhibit in the Communication Building, Century of Fr ogress Exposition, Chicago 





ACROSS THE EDITOR S DESK 


A Statement 1\T EITHE ? favolable 

^ nor adverse com- 
of ment on an article 

or on articles that have 
Editorial Policy been published should 

set the editorial policy 
of a magazine. A preponderance of either may, of 
course, influence the Editor to a degree that de¬ 
pends upon circumstances—but not inevitably. Ex¬ 
pressions of approval naturally please, but these 
are sometimes flattering, while criticisms may as 
often be prompted by bias. Ordinarily one will bal¬ 
ance the other. When, however, an Editor publishes 
a controversial article, he expects to receive com¬ 
ments and arguments from proponents of both 
sides of the question. If those who write, in both 
groups, are proclaimed by the evidence as being 
cultured, thinking people, the vital importance of 
the subject and the necessity for presenting both 
sides is more fully realized. 

Such was the case in connection with the article 
on sexual abstinence which we published in our 
May issue. We have been highly praised for pub¬ 
lishing it—and as roundly taken to task Some 
seemed to feel that we had accidentally discovered 
a timely and extremely important subject that 
needed discussion just now. Others said that we 
had some dastardly design m using it. Neither is 
right. We deliberately sought out an author, quali¬ 
fied by his scientific standing, to write this article 
for us, because it is a biological question and as 
truly scientific as, for example, a study of the func¬ 
tions of the mmd or of the circulation of the blood. 
A properly qualified author must be given latitude 
to express his views without undue restraint, so we 
expected many comments on this article and ex¬ 
pected sooner or later to obtain one which we 
could publish in answer to it. And this brings us 
to the point of the present discussion: a declara¬ 
tion of our editorial policy which, apparently, is 
not clear to all of our readers 

F OR over 88 years, Scientific American has por¬ 
trayed the scientific progress of the world, has 
wntten a complete and understandable record, we 
might say, of the rise of the present great industrial 
era. Science, industry, and engineering progress 
news has been broadcast to our readers throughout 
the world in a semi-popular style that has made 
possible an understanding of the aims of science, 
has helped hundreds of thousands to solve many 
practical problems in their daily lives, and has 


even suggested to scientists, far removed from the 
locale of one piece of research, ideas for parallel 
research. 

During the first decades of its existence, Scientific 
American was the sole semi-popular disseminator 
of such news, consisting, m those early days, prin¬ 
cipally of data on mechanics and invention. Latterly, 
other magazines have sprung up, some being vastly 
more technical m style of presentation and some 
touching only the spectacular fringe of science. 
In this enlarged group, Scientific American still 
stands alone, the only magazine of its class in the 
world—in the class, that is, that aims to present in 
readable style for the thinking layman a graphic 
and strictly reliable account of mans conquest of 
the secrets of the universe. It makes no pretense of 
appealing to the masses; it does not “write down” 
to any group but rather aims at a high standard 
which will appeal to the scientist, the technician, 
the professional man, and (we repeat ourselves) 
“the thinking lawman” adult. 

F AVORABLE and adverse comment notwith¬ 
standing, we expect to continue publication of 
such articles as may, in the judgment of the edi¬ 
torial staff, be considered timely and of importance 
to science, whether they pertain to objective or 
subjective studies When the articles are contro¬ 
versial, we may deem it advisable to present both 
sides of the question At all times we shall, of 
course, attempt to present to our readers the kind 
of material which careful studies of our adult 
thinking-reader type indicate are most desirable. 
We can not hope to please everyone. To those who 
desire information principally on mechanics or a 
large volume of invention news, we suggest the 
other magazines which admirably report such fea¬ 
tures. Scientific American is not and never has 
been a magazine to tell the home mechanic how to 
repair the kitchen sink or to tell the younger gen¬ 
eration how to make toys or bird houses or mechani¬ 
cal gadgets. 

Getting the proper perspective on scientific prog¬ 
ress is Scientific American's purpose in life; to 
dramatize for the busy man’s interest and profit 
the story of the dynamic drive of progress is its goal. 
While following legitimate scientific advances rather 
than predicting imaginative future developments, it 
still will lead, as always, in accuracy and reliability. 



Editor and Publishei 

June 28, 1933 







4 A CENTURY OF PROGRESS 
AFTER DARK 


S USPENDED from slender steel cables 219 feet 
above the ground, the aluminum and glass cars 
of the Sky Ride at the Chicago Century of Progress 
are daily giving thousands of visitors a bird’s- 
eye view of the exposition grounds. In this view, 
taken from one of the supporting towers, may be 
seen, in the foreground, the brilliantly lighted 
north entrance to the Hall of Science and, across 
the lagoon, the buildings of the Electrical Group. 
The mechanical features of this now famous aerial 
attraction were described in our January, 1933, issue. 











Tests on cooking and the nutritive value of meats, made in the lab¬ 
oratories of the Bureau of Home Economics, save the consumer money 


Physical tests of textiles make it possible 
for the consumer to purchase to advantage 


How to Fritter Away Your Money 


Government Bureau Expenses Are Criticized, Yet Pri¬ 
vate Business Losses Go On Unhindered 

Bv T. SWANN HARDING 


ALONG with certain other publica- 
tions, a prominent weekly in the 
advertising field has been greatly 
agitated because the Federal Bureau of 
Home Economics boasts an astounding 
budget of 217,000 dollars annually. 
Much valuable space in such journals 
has been devoted to protest because ""an 
expenditure of 200,000 dollars or more 
to cover activities such as the proper 
spacing of buttons on a little boy’s 
trousers is a rather sizable speck (in 
the budget) at that.” We are told that 
many income taxes must be paid to ac¬ 
cumulate that ‘"pot” for the Bureau and 
that thoughtful taxpayers are having 
their hearts eaten out now because this, 
their money, is frittered away to keep 
people in jobs doing useless and often 
foolish things. 

I am an income taxpayer also and I 
have a heartache. But I am not worried 
so much about the social service the 
Federal Government cares to provide 
in return for the taxes I pay as I am 
about the very distressing way in which 
the investments I have shrink to pain¬ 
ful emaciation. That is a heartache. It 
is a very real loss that I suffer when a 


bank blows up in my face, when stock 
of the steel corporation hovers around 
35, and when I am inveigled, by the 
manufacturer's million-dollar a year 
radio program, into buying some high- 
priced household equipment later dis¬ 
covered to be worthless. These losses 
are tremendously real to me and I owe 
them to private enterprise, to business, 
and to advertising, not to the Govern¬ 
ment. 

C ONSIDER a typical piece of rail¬ 
road financing, for example. I take 
it from Judge Anderson’s article in the 
December, 1932, Atlantic Monthly . 
There was the Pennroad Corporation. 
This was a holding company organized 
and controlled by the officials of the 
Pennsylvania Railroad as a device of 
doubtful legality in its career of joyful 
expansion—at the expense of ordinary 
people like you and me. Pennsylvania 
railroad stockholders were offered 
shares in Pennroad at 15 dollars each. 
This brought in about 150,000.000 dol¬ 
lars from the investing public. The 
holding company exultantly paid a 
trifle of 5,000,000 dollars to its bankers 


for their services (roughly 25 times the 
annual cost of the Bureau of Home 
Economics) and then invested the bal¬ 
ance in the stock of other railroads 
This was done when Boston and Maine 
stock stood around 120 dollars. It goes 
back into ancient history. 

In brief this means that the soundest 
judges of railroad securities we had in 
the East bought with other people’s 
money railroad stock right then soaring 
at boom prices- I do not remember the 
Bureau of Home Economics doing any¬ 
thing like that You might heave the 
Federal Farm Board at me but even the 
experience of its losses was worth more 
to the public, to you and me, than this 
Pennroad j oyride. Ultimately, Pennroad 
stock sold as low as one dollar a 
share and the 150,000,000 dollars of 
other people’s money it handled is now 
possibly lost. Meanwhile, as late as 
March 27, 1933, the conservative finan¬ 
cial journal Barrons declared that 
400,000,000 dollars annually could be 
saved by partial reorganization of the 
railroads generally, under Federal su¬ 
pervision. Is that Government extrava¬ 
gance? 

Of course, this is a great country for 
individualism and you can have it your 
way while I take it mine. Personally it 
somehow doesn’t hearten me when I 
invest in guaranteed stock that goes 
blooey as this stock did. What I have 
left behind is a sense of very real loss 
incurred at the behest of bankers and 
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big business men who posed as sound 
judges of securities. This Induces in me 
a very real heartache which occasional¬ 
ly spreads to my head and makes it 
almost impossible for my wife to live 
with me. I resent that loss of 150.000,000 
dollars. I resent the quarter of a billion 
each that Insull and Kreuger poured 
down the sewers—securities recom¬ 
mended by our best financial minds. I 
even resent the fact that in 1930 nearly 
1000 American banks failed, with lia¬ 
bilities of over 900.000,000 
dollars. 

If any business or ad¬ 
vertising publication would 
just set up a section sacred 
to resentment over the ter¬ 
rible biffs in the face the 
American people take, and 
the disheartening losses of 
billions of their capital 
caused by the lords of pri¬ 
vate enterprise, I might 
join them in their crusade 
to have a few tears wept 
weekly over the extrava¬ 
gance of Government. But 
these journals will not do 
that. They are all steamed 
up over the deficit of the 
Federal Government, a 
deficit that experts in the 
Brookings Institution tell us 
would be an actual surplus 
if the Federal Government 
made its fiduciary calcula¬ 
tions as do private busi¬ 
nesses ; that is, making due 
allowance for value of plant 
and capital investments. 

W HEN it comes to the 
boy and the buttons 
on his trousers, that is 
quite an operation. As a 
matter of fact, in spite of 
all that private enterprise 
could do, or because it was 
so busy devising ways of sending in¬ 
vestors’ money down the sewer, the boys 
of this country wore suits that were 
poorly designed, that were made out of 
poor fabrics, and that fastened up in 
the most astonishingly intricate ways, 
until the Bureau of Home Economics 
decided to do something about it. In 
the first place, it is true, the Bureau 
was not out to design boys’ clothes; it 
wanted to boost cotton consumption and 
help the farmers, but it all came around 
to the fact that mothers were loath to 
buy the very poor cotton suits then 
offered for boys. 

Now it somehow seems quite all right 
to an advertising journal when the 
manufacturer of a famous toothpaste, 
which, scientifically speaking, is quite 
ordinary and in no way distinguished in 
merit, spends a million dollars annually 
to have two black-face white men de¬ 
scribe the taxi-cab business over the 


radio for my edification But when it 
comes to having a Government bureau 
spend a fifth that sum annually on 
valuable scientific studies in textiles 
and nutrition, that is frittering away 
money. This looks ridiculous to me, but 
perhaps I am standing in my own light. 

Anyway, the Bureau did not hash to¬ 
gether a hundred thousand boys’ suits 
and flood the market with them. It 
didn't need to. That had already been 
done by private enterprise It studied 


cotton fabrics and decided upon the 
ones best for this purpose. It adapted 
its ideas of clothing design to the 
health and education of the child (and 
a young boy can have a most arduous 
time with an assortment of buttons and 
buttonholes) with economy of time and 
energy of his mother in mind. It pro¬ 
duced patterns that were easy to follow 
and make up into the finished product 
Thus, as thousands of letteis attested, 
it was a great boon to mothers. In¬ 
cidentally the entire project increased 
cotton consumption, which was very de¬ 
sirable and ought to please even a busi¬ 
ness journal. 

Now it was a fact that neither the 
suits in question nor the patterns from 
which they were made were obtainable 
before the Bureau got to work. The 
little detail of manufacturing well- 
designed suits of proper fabrics for 
little boys had been entirely neglected 


by astute private enterprise. But since 
the Bureau of Home Economics did its 
work and published its findings, its de¬ 
signs have been adopted widely by com¬ 
mercial pattern manufactureis and can 
be bought in the stores. In fact a total 
of 29 of the Bureau’s designs have been 
put on the market by eight manufac¬ 
turers of patterns, which shows a de¬ 
gree of consideration on the part of 
business and the public that you 
would never guess existed when read¬ 
ing the business journals. 

It occurs to me, now that 
I think of it, that the ver\ 
fugitive nature of my fiscal 
intellect, which appears to 
take random flight every 
time some notable banker 
lecommends a bad invest¬ 
ment to me, may be rooted 
in the sublime perplexity I 
evinced when, as a small 
boy, I had to get myself 
into and out of a suit with 
a superfluity of buttons and 
a scarcity of buttonholes. I 
may be altogether wrong 
but, as far as I am con¬ 
cerned, the Government is 
welcome to take a few cents 
from my income tax for 
the Bureau of Home Eco¬ 
nomics, just so long as 
some new agency will pre¬ 
serve me from losing hun¬ 
dreds of dollars of my 
salary in bad investments 
backed by individuals that 
the advertising and busi¬ 
ness journals regard as the 
personified light of the 
world 

T would make us all gasp 
if I were to quote the 
hundreds of millions regu¬ 
larly spent in this coun¬ 
try on advertising products 
that are as poorly fabricated as were 
the little boys’ suits of commerce be¬ 
fore the Bureau of Home Economics 
got busy. Just why we should, there¬ 
fore, become insanely agitated because 
a couple of hundred thousand dollais 
annually are spent on a Bureau which 
does consumer research and fosters 
business at the same time, I am at a 
loss to imagine. Thus, the Bureau got 
out a bulletin which told ladies how 
to set sleeves in their gowns; 750,000 
ladies wrote in for it since they had 
never found this particular and, I am 
told, quite difficult operation in dress 
architecture well explained and illus¬ 
trated in the blue prints devised and 
sold by private enterprise. 

The Bureau also got out a bulletin 
on window curtaining and has been 
spanked more for that than for almost 
anything else it ever did, I believe. 
Well, in 1929 it seems that 226,671,163 


SELF-HELP SUITS FOR LITTLE BOVS 



Although widely criticized, this pamphlet, published by a 
Government bureau, has had a circulation of 174,525 copies 
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square yards of cotton materials, valued 
at over 39,000,000 dollars, were manu¬ 
factured into draperies m this country. 
Also, difficult as it may appear to be¬ 
lieve, there are really millions of house- 
wi\es who can not afford the services of 
either an Interior decorator or a private 
drapery designer. They can not even 
afford the costly and over-elaborate 
draperies recommended by commercial 
houses in the women’s magazines they 
read It is said, doubtless with no little 
accuracy, that they have small in¬ 
comes. 

So a popular bulletin was prepared 
describing and illustrating the use of 
inexpensive fabrics in curtains suitable 
for the less pretentious home. The sub¬ 
ject tied m with the textile utilization 
work carried on by the Bureau—work 
intended to find the best textile for the 
specific purpose, to discover how it 
wears, how r it launders, how it starches, 
and to increase the consumption of 
American fiber crops. All this, one 
would say, was very laudable. Ovei 
150.000 housewives found in the bulle¬ 
tin something very near their hearts’ 
desire and I assure them that it puts 
no ache into mine to contribute what I 
did to the publication of that pamphlet 


To arrive at a rational standard of 
living one would have first to know the 
relative value of different foods and 
fabrics for different purposes. That is 
fundamental It is superfluous and un¬ 
economical to use satin for kitchen 
drapes or foi small boys’ suits if cotton 
looks almost as w~ell and wears far 
better. But you could never expect a 
competitive satin manufacture! to tell 
you that He wants to sell you satin 
Whether the boy bursts out of his suit 
or the drapes look absurd m a kitchen 
he wants to sell satin. W T e must look 
to a Government agency, then, to study 
the situation and give us the actual, 
unbiased facts. 

T HE same thing holds for nutrition 
The market is full of foods of sorts 
There are all sorts of special health 
foods advertised m such a way as to 
make us believe we simply can not live 
without them. There are vegetables in 
wide variety and meats in abundance, 
and advertising, or cleverly camouflaged 
commercial boosts, appearing m the 
press urge us to buy this or that, with¬ 
out reference to our actual consumer 
needs in terms of diminished revenues. 
The important question we ask is: 


Now that my income is down to this 
trifle monthly, what fabrics and what 
food combinations is it best for me to 
buy? WTiat shall I buy and what shall 
I eat and wear m order to maintain 
health, look halfway decent, and stay 
within the maigm of my shrinking in¬ 
come? 

The Bureau of Home Economics was 
founded to give a dispassionate, ob¬ 
jective, thoroughly scientific answer to 
these questions. If that takes 217.000 
dollars a > ear it comes remarkably 
cheap according to my notion. The con¬ 
sumer is served because the most 
authentic information about food and 
fabric values and standards is given out 
freely in popular publications. The 
producer and the manufacturer are 
served because the use of various foods 
and fabrics is stimulated and their con¬ 
sumption puts dollars into the pockets 
of farmers and manufacturers. Pre¬ 
cisely what is wrong about such ex¬ 
penditure of public funds, when people 
so willingly and so freely thrust for¬ 
ward their millions for bankers to lose 
forever ‘and forever, I can not see. If 
that is frittering money away, then the 
business journals and I simply do not 
speak the same language. 


A WHILE ago editorial writers got 
quite a laugh out of the Bureau’s 
study on where sheets w T ear out. Some 
of them referred to it as "why’’ sheets 
wear out and, naturally, it makes a 
bigger laugh that way. Yet it was a 
matter of record that conferences of 
sheeting manufactuiers and textile ex¬ 
perts were constantly cursed with 
discussion about something everybody 
thought was settled for years; that is, 
precisely where and how do sheets weai 
out? Nobody knew. So the Bureau 
studied several hundred hotel sheets in 
their peregrinations from manufacturer 
to dust rag and came forth with the 
first systematic information ever made 
available on the subject This formed 
part of a larger investigation on the 
influence of the grade of cotton fibers 
on the wearing quality of fabrics, an¬ 
other little detail private enterprise 
utterly neglected in its passion to make 
monej. 

This is valuable consumer service. 
The Bureau carries on quite as ad¬ 
mirably m the matter of nutrition. We 
talk about standards of living, but what 
are they 9 They are based on family ex¬ 
penditures: families spend their money 
in a competitive market wherein adver¬ 
tising constantly urges them to waste it 
on this or that, while other advertising, 
at a different level, advises them how to 
lose the part they elect to “save” by 
expending it for worthless securities. 
Such standards mean little or nothing in 
ordinary times; they mean less than 
nothing now when so many families 
have no income to expend anyway. 




Stain-removal information from a disinterested source that has no "patent” 
method for sale. Since 1926, 1,161,366 copies of this pamphlet have been sold 










Self-Conquest 

Through Self- Analysis 

A Resume of the Evolution of Psychoanalysis; and an Outline of a 
System with which a Searching Self-Analysis May be Made 


T HE theory and practice of psycho¬ 
analysis originated by Dr. Sigmund 
Freud more than 30 years ago and 
proposed as a new psychological cure 
for many nervous disorders has failed 
to measure up to the expectations of 
competent scientific critics and is now 
in grave danger of being discarded and 
condemned as an unscientific and un¬ 
sound theoretical supposition. The 
critics of the theory maintain that at 
its best it is a dangerous experiment, 
that cures reported to have resulted 
from treatment by psychoanalysis have 
not been verified by statistical data or 
even ordinary clinical evidence. 

Graduates of the Freud school of 
psychoanalysis, duly authorized as 
qualified psychoanalysts, lack the medi¬ 
cal education and training to under¬ 
stand, much less diagnose and treat 
nervous and other disorders. The prac¬ 
tice of permitting non-medical men to 
undertake the cure of physical and 
mental ailments lends itself to serious 
abuses that are a menace to public 
health. Many physicians who have in¬ 
vestigated and tested the merits of 
psychoanalysis are of the opinion that 
the claims for it are grossly exagger¬ 
ated. Be this as it may, psychoanalysis 
has been instrumental in revolutioniz¬ 
ing modern psychology, and has turned 
the spotlight on an entirely new per¬ 
spective as regards human personality, 
behavior, and the origin of many 
psychic disorders. 

T HE keynote of the Freudian theor > 
is that emotional and mental, as 
well as physical disorders arise fre¬ 
quently as a result of psychic and not 
physical causes. Freud discovered, while 
experimenting with hypnotism at Dr. 
Charcot’s clinic at Paris, that patients 
afflicted with hysteria, when asleep un¬ 
der hypnotic influence, sometimes spon¬ 
taneously reveal and explain the nature 
and cause of their affliction. The onset 
of the emotional flood is ushered in 
with a crisis in the form of a more or 
less violent emotional outburst. The 
patient awakes after it subsides with a 
sense of gratifying mental relief and a 
vivid recollection of the forgotten in¬ 
cident or incidents that were the cause 
of the trouble. 

Since Freud himself was not an 
adept hypnotist, he set about to discover 
Other ways and means to probe the' 
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By ALFRED 

subconscious mmd. He believed that a 
cure can be effected by transferring 
some forgotten psychic thorn from the 
unconscious to the conscious; the con¬ 
scious realization of the natuie and 
cause of the disorder relieved the fear, 
anxiety, and agitation of the patient, 
terminating the conflict between the 
conscious and unconscious, and the pa¬ 
tient was relieved. He termed the un¬ 
conscious association of ideas that 
formed the root of the trouble the 
complex. 

A FTER further experimentation with 
- high-strung hysterical patients, 
he announced that all complexes were 
the result of repressed inarticulate 
and immature sexual cravings that had 
detached themselves from the main 
stream of consciousness, constituting 
an independent split personality in a 
state of rebellion and conflict with the 
victim’s normal self. (Freud lays great 
stress on and claims that the basis of 
all human aspirations and activity is the 
sex instinct. He terms the sex motive 
the libido .) This condition he alleged 
could be cured by re-attaching the re¬ 
bellious fractional ego to the main 
body and then satisfying the patient’s 
unconscious craving by transferring it 
to a new object of affection, usually the 
person of the analyst. This process is 
referred to in psychoanalytic terminol¬ 
ogy as the transference. Where the 
transference runs up against a snag 
through the inability of the analyst to 
attract, the analyst designates the block 
as the resistance to be overcome by tact 
and perseverance on the part of both 
the subject and the analyst. 

Psychoanalysis opens up two avenues 
of approach to the subconscious; name¬ 
ly, the free association of ideas and the 
interpretation of dreams. Relief of the 
patient’s pent-up emotions through the 
free association of ideas is referred to 
as “catharsis.” 

Just what Freud, as well as most 
other psychoanalysts mean to convey by 
the term "free association” is rather 
misleading and unintelligible to stu¬ 
dents unfamiliar with elementary psy¬ 
chology. The facts, simply stated, are 
as follows: Ordinary association of 
ideas is the active exercise of the 


J. FOX, M.D. 

faculty of memory. It is impossible to 
remember anything without comparing 
and associating it with some other 
known object. The total or absolute 
knowledge of any individual embraces 
all the facts that he can remember plus 
the knowledge he has forgotten. In 
conscious and purposeful association 
of ideas one endeavors to recall some 
remembered fact by association with 
some other remembered fact. In this 
process of thinking, the direction of 
thoughts are purposely and consciously 
willed, and controlled. 

It will be found that ideas, mental 
images, and day dreams sometimes rise 
to the surface of consciousness, inde¬ 
pendently of any conscious effort. If 
we now arrest such fugitive thoughts 
and feelings for a moment, we discover 
that every spontaneous involuntary idea 
is a pathway to some hidden recess of 
the subconscious mind, and illuminates 
some dark region of mental activity, 
formerly completely detached from the 
memory and unknown to the individu¬ 
al’s conscious personality. This is what 
is meant by free association. Its pur¬ 
pose is to explore the subconscious by 
means of the links existing between 
spontaneous involuntary idea images 
and their associations with the uncon¬ 
scious mind. 

S ELF analysis does not have to be 
learned. It is a natural mental 
process. One sets out to explore himself 
by easy stages; he records and inter¬ 
prets and joins together the informa¬ 
tion so compiled into a composite 
coherent entity unfolding his emotion¬ 
al genesis and history. Involuntary 
ideas, mental images, and day dreams 
are related to dreaming and, like 
dreams, are the outpourings of the un¬ 
conscious mind that express some un¬ 
conscious desire, feeling, or disturbance. 
As in dreams, every mental image in¬ 
voluntarily projected is a part of the 
symbolic language of the subconscious. 
This language is the reverse of the 
language of the conscious mind. As an 
illustration, if we feel cold, the feeling 
immediately awakens thoughts asso¬ 
ciated with the sensation such as the 
season of the year, clothing, locality, 
(Please turn to page 89) 



OUR POINT OF VIEW 


Soviet Russia 

A GITATION for recognition of the 
. Soviet government of Russia has 
taken on a more deadly, insidious tone 
in recent months—that is since the in¬ 
auguration of Mr. Roosevelt. Converts 
to this cause are now numbered among 
our most influential men. Even Alfred 
E. Smith, former Presidential candidate, 
says that he believes “we ought to rec¬ 
ognize Russia.” 

Why the sudden clamor? We want 
their trade; we need their trade—that 
is the theme of all the arguments put 
forward so far. It has been said also 
that there would be less friction between 
ourselves and Russia if we should recog¬ 
nize the present Russian regime. 

It has been pointed out that our ex¬ 
ports to Russia in 1931 totalled 103.- 
000,000 dollars, while in 1932 they 
amounted to only 12,500,000 dollars. 
The argument is that this drop was due 
to our non-recognition. But was it? The 
Soviet regime had been in power over a 
decade when we sold the hundred and 
three million dollars’ worth of goods in 
1931. Russia had over 10 years to divert 
her business elsewhere—because we 
wouldn’t recognize her government— 
but instead, her orders from us had 
steadily mounted. Naturally. She is 
modeling her industry on American 
lines; has employed many thousands of 
American experts, engineers, and tech¬ 
nicians; and wanted all we could give 
her. The drop in exports to her is there¬ 
fore due to other causes—the principal 
one of which may be the depression. 
Then, too, it may be that the Soviet re¬ 
sents our attitude of horror against a 
country that builds on conscription and 
death penalties, our lack of faith in her 
promises to pay, and our enactment of 
embargoes against her convict labor. As 
for friction between us, scan the record 
and then consider the experience of 
those countries that have recognized 
Russia. No American has yet felt the 
fury of the O.G.P.U. as have several 
Englishmen recently. It has been rea¬ 
sonably argued that, since the Soviet 
courts American recognition, she is the 
more careful to avoid friction in her 
dealings with us. 

There is no reason to get excited 
about Communist activities in this coun¬ 
try; real Americans are too stable and 
intelligent to be influenced by Com¬ 
munistic beliefs. Nevertheless, we want 
no traffic with a country that openly 
declares its aim to overthrow the govern¬ 
ments of foreign countries by blood 


and fire. American principles are at 
stake m this question. We, therefore, 
agree with the late Calvin Coolidge 
when he said: “I do not propose to 
barter away for the privilege of trade 
any of the cherished rights of humanity; 

1 do not propose to make merchandise 
of American principles. These rights 
and principles must go wherever the 
sanctions of our government go.” And, 
after all, 100,000,000 dollars is mere 
pocket change compared with our total 
export business. 

Not Nature, but Human Nature 

O UT of years of sad experience with 
two kinds of destructive natural 
phenomena—earthquakes and hurri¬ 
canes—and years of study of their 
forces and effects by scientists and 
builders, one elementary fact is begin¬ 
ning, rather late it might seem to some, 
to emerge and stand sharply silhouetted 
m the clear—one that might have been 
a most obvious conclusion to arrive at 
long ago. This is that man has little 
actual need to be in terror of these an¬ 
grier moods of nature if only he will 
provide good, substantial buildings. 
Good buildings will ride safely through 
earthquakes of major force and will 
outlast a heavy hurricane. It is only 
bad buildings that go down before these 
forces. So we need not abandon Cali¬ 
fornia and Florida, and we need not 
even fear to move to them—provided we 
move into well-built structures when we 
get there. 

News reports and press photographs 
have always given the public a most dis¬ 
torted concept of the amount of damage 
done during earthquake and hurricane 
disasters—“the small average propor¬ 
tion of damage in relation to the sound 
value of the property, found within the 
areas of greatest earthquake intensity,” 
as the engineer lohn Ripley Freeman 
puts it in his great book “Earthquake 
Damage and Earthquake Insurance.” 
Reporters do not ordinarily describe, 
and press photographers do not photo¬ 
graph, buildings which stand relatively 
undamaged. These are ignored, yet they 
are always in the majority. In the San 
Francisco disaster the loss by earth¬ 
quake was only five percent. The same 
was true of the Tokyo disaster. Even in 
earthquakes of major force, heavy dam¬ 
age is done only to badly built struc¬ 
tures. 

A building in a region which is free 
from earthquakes is subject to few 
forces other than that of gravity; in 


large measure it is held together by 
gravity. On the other hand, designing 
a building for an earthquake area is or 
should be more like designing a ship. 
The parts of a ship are subject not only 
to the downward force of gravity but to 
rolling forces, pitching forces, and twist¬ 
ing forces. Freeman built two dwelling 
houses which he states are as quake¬ 
worthy as a ship is seaworthy, and for 
the same reasons. He started with a 
foundation mat of reinforced concrete 
four inches thick. The cellar walls of 
reinforced concrete were built on this 
mat and not merely around it. The first 
story floor was of reinforced concrete. 
The house was of wood, boarded diag¬ 
onally. The exterior finish was of wood, 
but may be of stucco on expanded metal 
lath. “Such a dwelling,” Freeman adds, 
“would ride out the worst earthquake 
nearly as successfully as the ordinary 
ship rides out the hundred-fold greater 
wave motion of a storm at sea.” It will 
roll, pitch, and twist as a whole, not in 
segments, and therefore it will not fall 
to pieces. 

The extra cost of building such a resi¬ 
dence should be charged frankly against 
the advantages of living in the Califor¬ 
nian paradise, and not regarded in the 
light of a net loss. 

Returning now to hurricane damage, 
it appears that here too, good buildings 
are the simple remedy rather than some¬ 
thing complicated. In a study of Florida 
hurricanes made by Richard W. Gray 
of Miami and published in the Monthly 
Weather Revieiv of the United States 
Weather Bureau, the following conclu¬ 
sion is reached: “If a building is prop¬ 
erly constructed, including the proper 
type of roof and roofing material, and is 
securely anchored to the proper kind of 
foundation, it will not sustain serious 
structural damage in a hurricane of 
major intensity. If, in addition to the 
proper construction, all windows, doors 
and vents are protected by storm shut¬ 
ters, the building should withstand 
strong hurricane winds with practically 
no damage. Such a building can be con¬ 
structed at only a moderate increase of 
cost above that for the usual type of 
construction, and the saving in storm 
insurance will repay the extra cost in 
a few years time.” Safety in another 
•paradise is thus provided for. 

Some might say that the “trouble” 
with earthquakes in California and hur¬ 
ricanes in Florida is mainly if not al¬ 
most wholly a certain trouble closely 
connected with human nature. That 
trouble is inertia. 
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M OST of us have a magnifying 
glass somewhere around the 
house or in the office. Have you 
ever considered, when you pick up this 
lens and focus it on some interesting 
detail, just how it was that that detail 
suddenly became large and quite dis¬ 
tinct to your eye? 

A lens has only one purpose—to bend 
light rays. You know how a prism bends 
light to form a spectrum. Notice m the 
drawing on the opposite page the simi- 


the eyes see when looking through any 
kind of magnifying glass or a micro¬ 
scope. 

The magnifying parts of a microscope 
consist of two series of lenses, the ob¬ 
jective, which is nearest the object, and 
the eyepiece, which is nearest the eye 
The objective forms a real image of the 
object in the body tube of the micro¬ 
scope. The eyepiece then picks up this 
real image, magnifies it, and transmits 
a virtual image to the eye. The magni¬ 


fied image which the objective has made 
is multiplied when it is again magnified 
by the eyepiece. Thus you can see why 
it is possible to get such very high mag¬ 
nifications with a compound micro¬ 
scope. 

The primary purpose of the micro¬ 
scope is not simply to magnify an ob¬ 
ject. When magnified the image must 
be free from unnatural colors, highly 
resolved, distinct and carefully focused 
High magnification alone is easily ob¬ 
tained merely by projecting the image 
on a surface far away from the lens. 


laritv of a lens to two prisms 
placed base to base. Each prism 
bends the light rays passing 
through it down or up toward 
its base, so that eventually they 
will all meet at a point beyond 
the lens. The rays of light come 
to this point at a greater angle 
than they would if they came 
from the object alone. That is 
the crux of the wdiole matter. 

The magnifying power of the 
lens is dependent upon its curv¬ 
ature. The greater the curva¬ 
ture, the more the light is bent. 
When light comes from the sun, 
or any other ‘"infinite” point, all 
the rays are in lines parallel to 
each other. These rays entering 
a lens come together, or to a 
‘"focus,” at a definite point for 
each lens and a definite distance 
away from the principal plane 
of the lens. Therefore, the index 
or the magnifying power of a 
lens is its ‘"focal distance.” 

O UR magnifying glass will 
serve to explain two terms 
which are necessary to the ex¬ 
planation of the compound mi¬ 
croscope. These are the real 
image and the virtual image. 
We can demonstrate the real 
image by a very simple experi¬ 
ment. Hold your magnifying 
glass about a foot from the wall 
on the opposite side of a room 
from an ordinary floor lamp 
which is lighted, or a window. 
Now if you move the magnify¬ 
ing glass slowly toward the wall, 
you will come to a point where 
an inverted image of the lamp 
or the window suddenly ap¬ 
pears. This image is the real 
image. The virtual image, on the 
other hand, cannot be focused 
on a surface, but it is the one 



Microscope optics. 1, 2, and 3 represent typical 
pencils of light which are reflected upward and 
through condenser diaphragm CD, through the 
condenser above to the object Oi, and then through 
the lens system of the microscope proper. The ef¬ 
fect of such a system is to bend or refract the 
rays from the object , so that they come to the 
eye at a wide angle. What we get is the virtual 
image shown by the arrow Oi. It is just as if the 
tiny object were as large as Oi suggests, and were 
seen from distance C with the unaided eye 


But if the details of the image 
aie hazy, and if two lines in it 
which should appear quite sep¬ 
arate actually appear as one 
line, and if the lens has broken 
the light into the spectrum and 
given the image color that 
should not be there, the gam 
caused by the high magnifica¬ 
tion is illusory 

The most important chaiac- 
tenstic of a microscope is its 
resolving power Resolving pow¬ 
er is the index of the ability of 
a microscope to separate two 
details lying close together in 
an object, so that they appear 
separate and distinct. It is re¬ 
solving power, more than any¬ 
thing else, which limits the ex¬ 
tension of the magnification of 
the microscope. It has to date 
limited useful magnification of 
microscopes to around 9000 
diameters. 

O RDINARILY in using a mi¬ 
croscope we use light made 
up of a number of colors. It has 
been found that if the colors 
with a shorter wavelength are 
separated out and used alone a 
higher resolution is obtained. In 
fact, research workers are now 
using a light wave that is so 
short that it is invisible to the 
eye—the ultra-violet, which, of 
course, must be photographed. 

You will notice engraved on 
the objectives of the microscope 
you buy “N.A ” and then a num¬ 
ber, such as .85. This is the 
numerical aperture of the objec¬ 
tive and is the index of its re¬ 
solving power. The larger the 
numerical aperture, the greater 
will be the resolving power. 

Chromatic aberration gave a 
great deal of trouble in the 
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early days of telescope and microscope 
making. A lens -which has not been cor¬ 
rected for its chromatic aberration gives 
an image that has color fringes around 
the edge of each detail. As is indicated 
in one of our drawings, a lens is some¬ 
what like two prisms placed base to 
base, and will ordinarily act like two 
prisms, breaking the light passing 
through them into the colors of the 
spectrum. White light is made up of 
the colors of the rainbow; that is, of a 
number of rays each having a different 
wavelength. The different wavelengths 
cause the light to be bent at different 
angles, so that they focus at different 
points along the optical axis of the lens 
It was found, however, that if tw T o kinds 
of glass, crown and flint, were used to¬ 
gether in making a lens the chromatic 
aberration, or the dispersion, of one 
would offset the chromatic aberration 
of the other. 

S PHERICAL aberration, which causes 
a milky image, known m photogia- 
phy as “poor definition,” is 
corrected m the same way. 

Here again the cause is the 
light being focused at differ¬ 
ent points along the optical 
axis, but it is caused this time 
by the curvature of the lens. 

The farther away from the 
centex of the lens the light 
passes, the sharper the angle 
at which it is bent. By com¬ 
bining a dispersing lens of 
flint glass, w T hich bends light 
at a relatively sharp angle, 
with a converging lens of 
crown glass, which does not 
bend light at such a great 
angle, to make a single lens, 
spherical aberration is cor¬ 
rected. 

One mistake many begin¬ 
ners make is to think that 
the higher the magnification 
the more interesting the work 
will be. This is not true, since 
the high magnifications have the fault 
of not allowing us to see the forest for 
the trees. For example, with the high 
magnifications correctly focused on a 
fly’s wing you will see perhaps a large 


sharp black thorn sticking up under the 
lens. With the low magnification you 
would see that this thorn is merely one 
of many hairs which cover a fly’s wings 
and most of its body Unless we knew 
this, the single hair would never be of 
interest, and might not be then, unless 
w T e could dissect it. For quite a long 
time the beginner will work with mag¬ 
nifications below 400, but it is wise to 
obtain, if vou can afford it, a micro¬ 
scope which will give higher powers for 
your advanced work later on. 

This brings us to the question of 
what equipment the amateur will need 
It is not very expensive m comparison 
with many other hobbies, since the first 
purchases are the only important ones. 

First of all, the microscope. The be¬ 
ginner need be inteiested m only three 
general types of microscopes: sub¬ 
standard microscopes, standard micio 
scopes without condenser and standard 
laboratory microscopes with condenser. 
For the purposes of this article we shall 
classify all sub-standard microscopes as 


those selling at about 20 dollars or less 
The standard microscope without con¬ 
denser is on a regular laboratory micro¬ 
scope stand, but has magnifications 
from 75x to 322x. These sell for about 



A typical microscope. E, eyepiece. 

AC is the Abbe condenser and 55 
the substage with diaphragm. RN 
is the revolving nosepiece. S, stage 

70 dollars. Standard laboiator\ micio- 
scopes have a substage with condensei, 
an oil immersion lens, and give mag¬ 
nifications from 50x to 910x, and are 
priced at about 120 dollars. Which 
microscope you obtain depends upon 
how important your hobby is to you, 
how far you want to go into it, and 
what you can afford. Against the cost 
of the hobby it is fair to charge off 
other sums which the worker will not 
spend because of its pursuit. For, while 
he is spending an evening at home 
having fun with it, he will not be 
spending several dollars somewhere 
else. In that way even a fine instru¬ 
ment will soon “buy itself.” 

A NOTHER item of equipment rec- 
- ommended for the amateui, who 
will usually be working at night, is a 
small microscope lamp Small compact 
lamps especially designed for use with 
the microscope are on the market for 
5 dollars. These can be used on 110- 
volt current, have a 15-watt bulb, and 
the light passes through both a blue 
and a ground glass. 

The only other things the amateur 
will need are a dozen or so glass slides 
upon which the specimens are to be 
placed, some cover glasses to cover the 
specimens, some eye droppers, and a 
few other odds and ends which may 
easily be found around the house. 

% 

The third article in the present se¬ 
ries will deal with the manipulation 
of the microscope. 



Types of standard microscopes. The two on the left are typical instruments for 
the average worker. The picture also includes four binocular microscopes 




Two simple diagrams which explain the elemen¬ 
tary principles by which microscopes magnify 






S UNSPOTS are objects of perennial 
I interest to the observer a» well as 
to the public, and year by year we 
learn more about them. The great work 
of Hale and his colleagues more than 
20 years ago showed conclusively that 
the spots are essentially cool spots on 
the hot surface of the sun. Because of 
their lower temperature they shine less 
strongly than the rest of the disk, and 
so appear dark, and their light is redder 
than that of the photosphere, as is ob¬ 
vious when one can be compared with 
the black disk of Mercury in transit. 
The many peculiarities of the spectra of 
the spots, too, can be fully explained 
by the effects of diminished tempera¬ 
ture and lower ionization. 

But why should sunspots be cool? 
A typical one maintains a temperature 
fully 1000 degrees Centigrade below 
that of its surroundings, over an area 
thousands of miles across, and for days 
or weeks on end. Something is obviously 
happening to keep it cool, and it has al¬ 
ready been told in these columns how 
there is convincing evidence that the 
process of expansion in the vast ascend¬ 
ing vortex of gases which constitute the 
spot is the cooling agency. New ma¬ 
terial is continually being fed into the 
bottom of the vortex, deep be¬ 
low the surface, and as the — 

gases rise (reversing the fam¬ 
iliar motion of water running 
out of a wash-basin) the forced 
expansion cools the newly sup- *4 
plied material faster than the 
influx of heat from the sides 
can warm it up. Only as the — 
spent gases flow outward close 
to the surface does the heating 
process overtake the cooling, 
and so set an outer boundary to 
the spot. 


B 


C OULD we see deep down 
into these gigantic cyclones 
the spectacle would indeed be 
amazing. But the ionized gases 
of the solar atmosphere are fog¬ 
gy, so that our vision can pene¬ 
trate at most but a few score 
miles below the level where the 
haze begins. This is but a frac¬ 
tion of one percent of the diam¬ 
eter of a fair-sized spot, "We 
cannot, therefore, see the whole 
affair; we observe only a sort 
of microtome shaving off the 
very surface and, unlike the 
mlcroscopist, we are unable to 
make further sections at a deep¬ 
er level and compare them in 
order to discern the structure of 
the whole. Even with these lim¬ 
itations we can find out a great 
deal. A new piece of informa¬ 
tion derived by a very pretty bit 
of theory comes from Utrecht, 
where Dr. Minnaert and his col¬ 
league Mr. Wanders, have at¬ 


tacked the problem from a new angle. 

There is, of course, no sharply 
bounded surface of the sun, either in 
the spots or outside. What we see is a 
mixture of unobstructed light from the 
thin outer layers, and light from the 
hotter and deeper layers more and more 
obscured by the overlying haze. The 
final blended result turns out to be much 
more similar in composition than one 
would have expected, to the radiation 
from a hot solid surface of standard 
‘"black body” properties and a definite 
temperature. This is true, at least for 
the general surface of the sun’s disk. 
Here radiation equilibrium prevails— 
that is, the temperature of the layer 
of the atmosphere at any given depth 
is determined entirely by the process of 
relaying heat outward from one layer 
to another. The resulting law of tem¬ 
perature change with depth has been 
fully worked out, and from it one can 
find the relative amounts of light of 
different colors which the sun should 
emit, and the way in which the bright¬ 
ness. measured with light of any given 
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Hale’s theory of sunspots, which is the one most 
astronomers accept, is that they are vortices in the 
sun’s outer layers, shaped like the vortex in a dis¬ 
charging wash-basin; except that the gases are not 
moving downward, but are ascending spirally up¬ 
ward and outward. Sunspots have the appearance 
of deep pits, down into which we look, but this 
is an illusion. As Professor Russell points out in 
the accompanying article, we see down into them 
scarcely at all. What, then, does go on underneath 
the surface? One theory is that of Bjerknes: Sup¬ 
pose that a long, rolling vortex, like cut hay driven 
by a high wind and rolling along a field, exists in 
the upper layers of the sun’s gases (sketch B). 
Some accident causes it to bend up to the surface 
and it breaks in two, like a broken angleworm. 
Either end will form a sunspot of its own, as at C. 
Or suppose that a shorter roll bends up toward 
the surface at either end and something like A 
is obtained. In both cases the surface vortices 
occur in pairs and rotate in opposite directions, 
circumstances which check with the observed solar 
phenomena. These are called "bi-polar groups.” 


Sunspots 


color, should fall off toward the sun’s 
limb. In both cases there is a very fair 
agreement with observation. 

In an ascending column of gas, like 
that which is believed to occur in the 
spot vortex, a quite different situation 
prevails—adiabatic equilibrium, in 
which the temperature is determined by 
the expansion, undisturbed by the flow 
of heat from outside. This ideal con¬ 
dition is of course not fully reached in 
any spot, but if the stream of gas is 
wide enough and comes fast enough, the 
leakage of heat into it from the exterior 
will be unimportant. 

In such a column the temperature 
gradient—the rate of fall toward higher 
levels—will for any ordinary gas be 
greater than in the case of radiative 
equilibrium. Hence the upflowing 
stream, starting at the same tempera¬ 
ture as other gases at the same depth, 
will grow gradually cooler than its un¬ 
disturbed surroundings, and its outcrop 
on the surface will produce a 
- cool spot. 

Suppose now that we had for 
compaiison a cooler star than 
the sun, with a tranquil atmos¬ 
phere but a slower flow of heat 
to the surface—just enough to 
maintain it at the same tempeia- 
- ture in its outer layers as pre¬ 
vails in the outermost layers of 
the spot vortex. Would the spot 
look as bright as a piece of the 
surface of this star, and would 
it be of the same color? This is 
the problem which the Dutch 
physicists set themselves and, 
after some pages of equations 
and integrals which would be¬ 
wilder most of us, they arrive at 
the conclusion that it would not. 


T HE reason can be explained 
without mathematical for¬ 
mulas. In the sunspot the tem¬ 
perature gradient is greater 
than elsewhere in the sun, and 
in the cooler star it is smaller. 
Hence, if we start with the same 
temperature at the surface of 
the two, the deeper layers in the 
spot will be hotter than in the 
star. 

But we see, not the light from 
any one layer, but a mixture 
coming from various depths in 
the atmosphere. The difference 
in temperature between the 
upper and lower visible layers 
will be greater in the spot than 
in our imaginary star. If we ad¬ 
just the latter—which, since we 
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Greatest Existing Refrigerators 
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Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington 


have invented it, we are at liberty to do 
—so that it gives out just as much light 
of some given wavelength (say in the 
red) per square mile as the spot does, 
this will not be the case for shorter 
waves in the violet. The hot deeper lay¬ 
ers in the spot will send out more violet 
light than the corresponding but cooler 
la\ers m the star. For the upper layers 
the difference is the other way but 
smaller; so, all in all, the spot will give 
out more violet light than an equal area 
of the star—that is, its light will be 
bluer. 

Now the relative amounts of radia¬ 
tion from sunspots have been mea¬ 
sured by Pettit and Nicholson at Mount 
Wilson, from the ultra-violet fai into 
the infra-red. Comparing these results 
with their calculations. Mannaert and 
Wanders find that the light from a spot 
is of substantially the same color as 
we would get from a bit of a star cooler 
than the sun, but is much redder than 
would be obtained if we were looking in¬ 
to the top of an expanding column of ga^ 
with its higher temperature gradient. 

T HIS looks alarming at first, and bad 
for the accepted vortex theory, but we 
must not be too hasty. Suppose that the 
ascending column of gas slows down and 
starts moving outward, a little below the 
visible surface, and that a thin surface 
layer of nearly if not quite stagnant 
gas overlies it. In the deeper regions 
adiabatic lelations prevail and the as¬ 
cending column will be cooled, but in 
the calm layer at the top there will be 
no expansion to produce extra cooling 
and there will be radiation equilibrium. 
The radiation which reaches the bottom 
of the layer, however, -will come from 
the broad, deep mass of the vortex, 
which is cooler than the rest of the sun 
and far too thick to let light from out¬ 
side get through it. Hence the stagnant 
layer will be nearly like a part of the 
atmosphere of our supposed cooler star, 
and the light which finally escapes from 
it will have the appropriate color as 
well as brightness. 

To clinch their point the authors 
figure out how the brightness, or rather 
the darkness, of a spot should change 
as it is carried by the sun’s rotation 
from the center of the disk to the edge. 
Near the edge the line of sight is ob¬ 
lique and we cannot “see down” as far, 
either in the spot or elsewhere The 


light comes on the average from cooler 
layers and so is fainter and redder. This 
actually happens, of course, on the sun. 
If the upper layers above the spot are 
stagnant and m radiative equilibrium, 
this effect will be almost the same m 
them as elsewhere, and the spot will 
change very little in brightness relative 
to the disk as it passes from the center 
to the limb. But if the ascending column 
leaches to the surface, the uppermost 
layeis will be cooler than before, and 



Bi-polar sunspot group, photo¬ 
graphed by Gustavus Wynne Cook 


in consequence the spot will appear 
darker compared with the surrounding 
surface near the sun’s limb. Observa¬ 
tion shows that this does not happen, 
but that the relative darkness of the 
spot is little changed. With this inde¬ 
pendent test the existence of a stagnant 
upper la^er above the spot \ortex ap¬ 
pear^ to be established. How deep this 
may be we do not know. It is too deep 
to see through to any extent, but this 
may mean less than a hundred miles. 
The turbulent region below, alas, is 
veiled from our study. 

Farther out, near the edge of a spot, 
the currents of the vortex, now moving 
almost outward and probably much 
more slowly, break through to the sur¬ 
face. This was first shown by Evershed, 
who found small but definite shifts in 
the positions of the spectral lines for 
light from the edges of a spot near the 
sun’s limb, of such a nature as to show 
that there was a horizontal flow out¬ 
ward from the umbra along the sun’s 
surface in all directions. Later observa¬ 
tions by St. John showed that this shift 
was much greater for weak lines than 
for strong ones. There is good evidence 


that the weak lines are pro¬ 
duced lower down in the solar 
atmosphere, hence the outward 
flow is more rapid in the 
deeper layers of the region to 
which our vision can penetrate. 

The latest word on this subject 
comes from the Italian astronomer 
Abetti who, at the observatory of 
Arcetri, has a tower telescope of the 
type first constructed at Mount Wilson 
and peculiarly adapted to detailed 
studies of the sun. 

Numerous plates taken during the 
last spot maximum, between 1926 and 
1930, confirm the differences depending 
on the intensity of the lines, but show 
that the phenomenon is more compli¬ 
cated than had previously been realized. 
The outward motion, even for the same 
spectral line, is not the same from spot 
to spot, but is sometimes almost too 
small to measure, and again rises occa¬ 
sionally to nearly four miles per sec¬ 
ond, measured along the surface. 

I N general, the motion is outward but 
there is often a thwartwise component 
which indicates that the flow is spiral 
and not straight away from the center. 
Heie, it would seem, we learn some¬ 
thing of the direction of rotation of the 
vortex. Comparing Ins results with the 
spiral flocculi produced by hydrogen at 
a far highei level, which are revealed 
by the spectroheliograph, Professor 
Abetti finds the curious result that the 
directions of the whirl are usually op¬ 
posite. These beautiful photographs 
must therefore represent a secondary 
effect of some sort in the topmost re¬ 
gions of the atmosphere, as Hale and 
St. John long ago suspected. 

These results of the Dutch and Italian 
investigators are evidently in excellent 
agreement If the main part of the mo¬ 
tion in the spot-vortex is confined to 
layers below the surface covered by a 
thin stagnant film of gas—still thick 
though, however, to hide the rest—it is 
no wonder that when the motion works 
up to the surface it is irregular in 
speed and apparently capricious. Sun¬ 
spots are very intricate affairs and, 
despite the conspicuous success of past 
investigations, there is still a good deal 
to keep future workers busy.— Prince¬ 
ton University Observatory , May 17, 
1933. 

m 

Is the much-discussed increase of 
cancer and heart disease fact or 
illusion? Illusion, says the author of an 
article soon to be presented . 
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Air Conditioning 


What It Is and How It Works 


M AN’S first attempt at air condi- large bodies of water, air cur- 

tioning was the open fire From rents, topography, and so on. 

this crude beginning, the ad- The effects of air condi- 
vance in the art of controlling air tem- tioning on man have not 

perature was indeed slow, for it was been given such careful study 

not until late in the 18th Century that as its effects on materials 

Benjamin Franklin gave us the first However, we do know that 

stove. Then almost another hundred the feeling of bodily corn- 

years elapsed before central heating fort does not depend upon 

plants began to make their appearance, temperature alone. On humid 

Air conditioning may be defined as summer days, we feel far 

the science or process of maintaining less comfortable than on low 

any desired combination of tempera- humidity days of the same 

tuxe, purity, moisture content, or air temperature. Similarly, on 

motion within an enclosure. This science warm days, we feel less com- 

is relatively new, but already has made fortable when there is no air 

such rapid strides that the public is movement than when there is 

aware of its presence and it is being a breeze, 

looked to as the one means of bring- Experience and laboratory 
ing the urban dweller not only comfort tests show that the general Typical air-conditioning installation with the 

but also freedom fat least within his rules for comfort are: In refrigerating equipment in the basement 

home) from the foul air which is a by- summer—lower the tempera- 

product of our industrial age. ture, lower the absolute hu¬ 
ll a sample of air were broken down midity, and produce an air By C. D. GRAHAM 

into its constituent parts, it would be movement; in winter—raise Air Conditioning Engineer, 

found to Contain Several gases, chiefly the temperature, raise the Westmghouse Electric and Manufacturing Company 

oxygen and nitrogen, but also small absolute humidity, and have 

portions of carbon dioxide and water only slight air movement. 

vapor. Humidity may mean either absolute of saturation of the amount of water 

Although water vapor constitutes humidity or relative humidity Absolute vapor actually in the air relative to the 

only a small portion of air, it is. never- humidity refers to the weight of water maximum amount it could hold at the 

theless, always present and is essential vapor expressed either in grains per same temperature. Our impressions as 

to both animal and vegetable life. How- pound or grains per cubic foot of air. to whether the air is “moist” or “dry” 

ever, the quantity varies, the amount Relative humidity is expressed as per- depend upon relative and not absolute 

present depending upon proximity to centage and refers to the percentage humidity, since all substances which 

are affected by the presence of water 
vapor in the air absorb or give off 
water substantially m proportion to the 
relative humidity. This form of nota¬ 
tion is the one most commonly used and 
‘"humidity” is geneially understood to 
mean “relative humidity.” 

T HE higher the temperature of the 
air, the gi eater is its capacity to 
hold water. For example, air with a 
relative humidity of 70 percent at 90 
degrees dry bulb temperature contains 
about seven times as much water per 
cubic foot as air with a humidity of 
70 percent at only 33 degrees dry bulb 
temperature. (This example also illus¬ 
trates the distinction between “relative” 
and “absolute” humidity, for there is a 
marked difference between the absolute 
humidity at the two conditions even 
though the relative humidity is the 
same.) 

The thought in the preceding para¬ 
graph may be summarized as follows; 
Installation for conditioning the air of upper floors. In such cases the air- When air is heated without the addition 

cooled type of refrigerating unit is placed in a closet or an adjoining room of water vapor, the relative humidity 
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COME manufacturers, exploit- 
^ lug the public’s ignorance of 
the physics of air condition¬ 
ing—the scientific principle and 
the operation—are selling wide¬ 
ly with unwarranted claims 
cheaply made devices that they 
incorrectly call "air condition¬ 
ers.” To dispel this ignorance 
and prevent the waste of money 
on worthless machines, this arti¬ 
cle explains the various systems, 
what they do, and how they 
may be applied. This discussion 
is in elementary style purposely 
to acquaint the veriest laymen 
among prospective users of air 
conditioning systems with the 
details that should be most use¬ 
ful in selecting equipment.— 
The Editor. 





decieases and conversely, when air is 
cooled without the extraction of water 
vapor, its relative humidity increases 

Since the capacity of air to hold 
moisture decreases with lowering tem¬ 
perature, it is always possible by cool¬ 
ing air to reduce its moisture-holding 
capacity to the point where the water 
vapor present exactly equals its maxi¬ 
mum holding capacity. The ah is then 
said to be saturated or at its dew point 
If cooled below this saturation point, 
the moisture-holding capacity is still 
further decreased and the air cannot 
hold as water vapor all the water pres¬ 
ent. The excess moisture then con¬ 
denses into visible form as fog or dew. 
Air saturated with water vapor at any 
given temperature is, therefore, at its 
dew point. 

A good example of this action is the 
"’sweating” of a vessel of ice water on 
a hot day What really happens is this: 
A thin film of air surrounding the ves¬ 
sel is cooled below the dew point, and 
the excess water is deposited as "‘sweat.” 


Properly washed, cooled, and dried air 
m stores, dining rooms, and offices pro¬ 
duces bodily comfort which is con¬ 
ducive to maximum mental alertness. The 
routine of work is then less tiring 


To put it in figures: If the air 
were at 72 degrees with 60 per¬ 
cent relative humidity, it would 
contain about five grains of water 
per cubic foot. If the layer of air 
around the vessel weie cooled to 
42 degiees, the ail at this tem- 
peratuie could hold only three 
grains per cubic foot when satu¬ 
rated, and the extra two giains 
per cubic foot would be pre¬ 
cipitated or deposited on the ves¬ 
sel as sweat. The same thing 
happens with the formation of 
dew out of doors, when the low¬ 
ering of temperature at night 
brings the air near the ground 
below the dew point. 

T O evapoiate water to steam 
requires heat. Similarly to 
change water to vapor requires 
heat, for water vapor is really 
steam at low temperature. We use 
the teim ‘"steam” to designate 
evaporated water at a tempera¬ 
ture of 212 degrees or above, and 
when we speak of “water vapor” 
we mean evaporated water below 
212 degrees. 

If the bulb of an ordinary ther¬ 
mometer is covered with a moist, clean 
soft cloth, and placed where there is a 
fairly rapid air motion across this cov¬ 
ered bulb, a depressed reading will be 
obtained. This is known as the wet-bulb 
temperature, and, since the lowered 
reading is due to the evaporation of the 
moisture on the wick covering the bulb, 
it is evident that the wet-bulb tempera¬ 
ture is a measure of the moisture in 
the air, and corresponds to the dry- 
bulb temperature the air would assume 
if sufficient moisture were present to 
bring the air to saturation without any 
heat being added or subtracted. Hence, 
wet-bulb temperature is the indication 
or measure of the total heat of air. 
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From the time the air 
leaves the spray chamber 
until it is delivered into the 
room to be air conditioned, 
there is no moisture added. 
It follows, therefore, that de¬ 
ciding upon a definite room 
temperature and humidity 
fixes the dew point of the air 
leaving the spray chamber. 
The air must then pass 
through a heater coil or else 
be mixed with warmer re¬ 
circulated air, so as to raise 
IEMPSIUTVBE, the temperature to the exact 

« i- „ . ^ r „ amount necessary to main- 

The * comfort zone” indicates zone of most , , . , J , 

healthful relation between temperature and Jain the desired room dry- 

humidity, particularly during the summer temperature. 

Surface Type Air Condi- 

Spray Type Air Conditioning. If we tioning . By surface cooling, we mean 

were to pass a stream of air through a that the air to be cooled comes in di¬ 
sufficient spray of water (which is con- rect contact with cold metal surfaces, 

tinually recirculated without any heat The usual arrangement is to have the 

being added to the water) we would cooling surface in coil form (made with 

find that the water temperature would either bare or finned pipe) with air 

remain substantially at the wet-bulb passing over the coil, and the cooling 

temperature of the entering air. At the medium (which may he either cold 

same time, we would find that the wet- 
bulb temperature of the air leaving the 
sprays would be the same as the wet- 
bulb temperature of the entering air 
Also, we would find that the leaving 
dry-bulb temperature and the dew 
point would be the same as the leaving 
wet-bulb temperature. In other words, 
the air leaving the spray chamber 
would have been adiabatically satu¬ 
rated at the entering wet-bulb tempera- 
ture. By an adiabatic saturation we xhe principIe on w hich engineers 

mean that the total heat quantity re- hope to heat houses in winter, in 

mains constant, there being no heat which heat is extracted from the 

added to or subtracted from the watei compressed gas and used in-doors 

spray or air 

water, brine, or direct expanded re- 
HE heat necessary to evaporate the frigerant) circulated through the coil, 

spray water in order to saturate the Surface heating is identical in principle 

air comes from the air itself. Its dry- with surface cooling. The only differ- 

bulb temperature drops to the wet-bulb ence is that a beating medium instead 

temperature while passing through the of a cooling medium is circulated 

spray. This is known as evaporative through the coil 01 radiators, 

cooling. The leaving dew point, how- This passing of air ovei a cold sui- 
ever, is higher than the entering dew tace cools it and also dehumidifies it 

point. This is to be expected because if the moisture content is high. Thus, 

water vapor has been added to the air the coil m a surface type air con- 
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ditioner serves exactly the same func¬ 
tion as the water spray in the spray 
type system. The spxay equipment has 
the advantage of giving closer regula¬ 
tion of humidity, and, theiefore, is 
sometimes preferred on industrial ap¬ 
plications, particularly where the hu¬ 
midity must be held within close limits. 
With surface type equipment, a fair 
regulation of moisture precipitation may 
be had by controlling the refrigerant 
temperature. The chief advantages 
of surface type over spray type condi¬ 
tioners are: lower first cost, lower in¬ 
stallation cost, less maintenance, and 
simplicity 

T HE constantly growing demand for 
comfort air conditioning equipment 
suitable for homes and small commei- 
cial establishments such as restaurants, 
stores, barber shops, and so on, has 
forced manufacturers to provide equip¬ 
ment especially suited for these appli¬ 
cations. By ingenious design, engineers 
have produced small compact units 
which will heat, humidify, ventilate, 
and clean the air in winter; and cool, 
dehumidify, ventilate, and clean the air 
in summer. The heating as well as the 
cooling and dehumidification are ac¬ 
complished with compactly designed 
coils, and the humidification is pro¬ 
duced by a needle-like water spray im¬ 
pinging against a target which atomizes 
the water so it may be easily absorbed 
by the thirsty air. All the air is passed 
throught a filter which removes dust 
Today a unit capable of conditioning 
an average living room or office 20 feet 
long by 15 feet wide is available which 
requnes a floor space of approximately 
three feet by one foot and is about two 
feet high. Such a unit can easily be 
located m the space formerly occupied 
by a radiator which produced only heat. 
For the commercial applications, sus¬ 
pended units of greater capacity aie 
available. The same units may, however, 
be located in the basement of a home, 
and connected by ducts to the various 
rooms so that one unit of larger ca¬ 
pacity will condition an entire moderate 
sized home. 


If the spray water were heated, still 
more moisture could be added to the 
air and the leaving wet-bulb tempera¬ 
ture would be higher than the entering 
wet-bulb temperature. On the other 
hand, if the spray water temperature 
were cooled, the leaving wet-bulb tem¬ 
perature would be lower than the enter¬ 
ing wet-bulb temperature. If the water 
were sufficiently cooled, the leaving dew 
point would be lower than the entering 
dew point, and consequently the air 
would contain less moisture per cubic 
foot when leaving than upon entering 
the spray. Thus controlling the tem¬ 
perature of the spray water controls 
the amount of moisture added to or ex¬ 
tracted from the air. 



Refrigerator, railway car, or private home—the principle of air cooling is the 
same. The refrigerant, put under pressure, turns froin gas to liquid, the re¬ 
sulting heat being removed by piping the refrigerant through a condenser. In 
the cooling unit, the refrigerant expands into a gas, which lowers its temperature 









A Third Dimension Illustrator 


H IGH in one of the midtown New 
York skyscrapers is a studio which 
resembles a cross between a small 
shop and a pirates’ den. All around are 
little composition figures, costumes, 
tools, paints, cutlasses, flint-locks, chests 
and books. Here a one-man trade or art 
is carried on by Dwight Franklin— 
artist, technician, student of history, and 
of course more or less a dreamer, or he 
could not be a producer. His little 
groups of figures may be seen in many 
museums and a number of persons ot 
means enjoy having a colorful little 
pirate m the house Long John Silver 
makes an ideal ornament for an ingle- 
nook or for the modern household bar. 

Mr. Franklin does not call himself 
a sculptor. He modestly prefers to be 
called a ‘Third dimension illustrator.” 
His technique differs from that of 
model-making where every rope or yard 
of an old vessel is wrought with meticu¬ 
lous care. He attempts to bring out a 
dramatic incident or tell a story m mini¬ 
ature. Research plays a large part in 
this work. There are whole closets filled 


with actual uniforms which serve 
as models for the figures; a large 
frame covered with cutlasses— 
not theatrical properties but the 
real thing; chests full of flint-lock 
pistols, most of which are in per¬ 
fect firing order: and a rack of 
various types of rifles. As foi 
books, there is a miscellaneous 
collection. In the Leonardo da 
Vinci model group which we il¬ 
lustrate, the various sketches or 
the wall were made from Leo¬ 
nardo’s own drawings as por¬ 
trayed in costly books. 

The ‘‘third dimension” illustra 
tor never studied his art in an) 
school except the school of ex 
perience. His first job was witl 
the American Museum of Natura" 
History as a preparator. Here he 
modeled fish and reptiles, invent 
mg new methods as he wen 
along. About 1914 the dynamh 
John Cotton Dana engaged Mr 
Franklin to do some groups fo 
the new Newark Museum. Back 



General Howe in miniature is 
getting his uniform painted 
on. The artist is working with 
a Revolutionary coat at the 
right as an accurate guide 


Below: Making a preliminary 
study for a group on South 
Street, New York, in the 
1850’s. The scene has changed 
little as regards buildings, but 
the bowsprits are shorter and 
fewer in number. Lower right: 
Leonardo da Vinci, in the 
center, is showing his concep¬ 
tion of a machine that will fly 




essing. 



giounds were prepared lor figure 
groups. About this time the “new the¬ 
ater” began to come in and the secrets 
of stage lighting were pressed into ser¬ 
vice for the small model groups. Then 
the Children’s Museum in Brooklyn 
conceived the idea of taking children 
around the world in 30 minutes; Frank¬ 
lin’s groups depicted a costless trip. 
Other museums followed and success 
was assured. 

The bases of the groups are composi¬ 
tion figures which are cast in molds and 
then “bent” and posed; uniforms or 
other clothing are modeled and painted 
on, and the accessories, background, 
and lighting are provided. 
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Speaking of Telepathy— 


Our Readers Have Some Interesting Comments to Make 
in Connection With Our Present Investigation 


I N our July issue we sought, by an 
analysis of the numerous charts that 
were sent in to us in connection with 
our first test of telepathy, to show that 
there is some evidence of telepathic 
ability in our reader group. This one 
test could not, of course, be considered 
sufficient to give the proof necessary for 
a definite opinion. We are, therefore, 
carrying our investigation forward and, 
in addition to the second test which we 
announced in the June issue, expect to 
publish the details of further tests in 
future issues. While awaiting returns 
from the June test, we believe our read¬ 
ers will be interested in some of the 
sidelights which have come up in con¬ 
nection with the tests so far. Letters by 
the hundreds have reached us from all 
parts of the world commenting on, crit¬ 
icizing, and approving our investigation. 

In scanning these letters, one thing 
is most noticeable and that is the per¬ 
sistence with which many people still 
connect telepathy with all kinds of 
cults, metaphysics, the occult, profes¬ 
sional clairvoyance, spiritualism, and 
the like. As we have very clearly pointed 
out several times, we believe that if 
telepathy is finally proved it will stand 
alone as a psychological characteristic 
of man and cannot be connected with 
the various kinds of charlatanry one 
finds on the stage, at street fairs, and at 
seances. 

S OME of these letters are from per¬ 
sons who are obviously paranoiacs 
—that is, persons who suffer delusions, 
such as one woman in particular who 
said that she could never call a thought 
her own as it immediately became pub¬ 
lic property. '‘For instance,” she says, 
“I cannot go to the shop to buy an 
article but that someone can say aloud 
the name of my intended purchase with¬ 
out my speaking at all.” She seems very 
much disturbed by what she believes is 
the domination of her will by that of 
people around her. This happens to be 
a common form of paranoia and of 
course has no possible connection with 
the study of telepathy. We received one 
letter from a man in a state hospital for 
the insane, who said that he had been 
able for many years to get 100 percent 
results in his telepathic attempts to dis¬ 
cover the thoughts of anyone at any 
time. Here again we see the workings 
of delusion. 

As might have been expected, there 
were numbers of letters purporting to 
show by both specific and general state¬ 
ments that it is a simple matter for 
sweethearts to communicate with each 
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other though separated by many miles 
This brings up the question of the emo¬ 
tional angle which many serious stu¬ 
dents of telepathy have admitted might 
be an important factor should telepathy 
ever be proved to the satisfaction of the 
average person. One correspondent 
wrote* ‘‘Scientists should realize that 
only an individual’s emotion can be 
broadcast from one mind to another 
and emotion cannot be manufactured 
at will. I believe telepathy can only 
exist between persons where there is 
great sympathy and magnetism.” It will 
be noted that this person falls into the 
common error of mentioning magnetism 
which is reminiscent of Mesmer’s early 
attempts to explain hypnotism. And 
while hypnotism is a scientific fact and 
telepathy has been successful in some 
cases where the subject has been hyp¬ 
notized, there are no scientific grounds 
for believing that man has any “animal 
magnetism” which will influence others 
either under hypnosis or while fully 
conscious 

S EVERAL correspondents bring up 
the oft-repeated but far from proved 
argument among those who go in for 
cults, that the mind sends out vibra¬ 
tions similar to those of a radio station. 
This theory has been broadcast so posi¬ 
tively by those who wish to exploit the 
gullible that a great many people now 
believe it One man writes, “I believe 
there is in the human body a material 
that acts as a receiver, something like 
a radio receiver. There is in the human 
body a sender of thoughts or impres¬ 
sions both conscious and unconscious.” 
Another man, a doctor, asks: "Is it not 
true that we are surrounded by a con¬ 
stant stream of radio waves for which 
the human body is a good conductor 
and naturally a good receiver? Is it 
not the same way with thought waves? 
. .. Now if we get a telepathic message, 
we may not become aware of it unless 
it reaches our consciousness; is it not 
true nevertheless that we may receive 
messages and not be aware of them be¬ 
cause they do not reach our conscious¬ 
ness?” In answer to such questions we 
can say simply that we do not know, but 
at the same time it seems that a warn¬ 
ing should be given against too-ready 
belief in such phenomena until scien¬ 
tists have proved or disproved their ex¬ 
istence in fact. As hinted above, there 


aie too many charlatans willing to prey 
upon the gullible in connection with 
such as yet unfounded beliefs 

A communication from New York 
City says* “I have never undeistood 
why scientists should deny telepathy. I 
remember the days when they denied 
hypnotism.” In future years this par¬ 
ticular linkage of phenomena may have 
great significance Hypnotism was de¬ 
nied only until it was proved. Telepathy 
has been and is still denied by many 
scientists because they have not seen 
what they consider to be conclusive 
proof. As our several articles on tele¬ 
pathy have pointed out, Scientific 
American can only hope to add a small 
measure of proof to that already exist¬ 
ing which has convinced some scientists 
of its existence. Our July report of our 
first telepathy test showed results which 
seemed to give evidence of the working 
of something more than the law of 
chance. Before the majority of scien¬ 
tists can be convinced, howevei, a great 
deal more evidence will have to be 
adduced. 

T HIS same writer, after stating that 
some years ago he became quite an 
adept at hypnotism, mentions several 
other experiments which he says he and 
other young men conducted at parties. 
One of these may be of intei est. “We 
practiced,” he says, “having one per¬ 
son stand in the center of the room with 
eyes shut, while another concentrated 
in attempting to make him fall forward, 
backward, or sideways. At some tests 
and with some subjects I could almost 
always make the subject fall in the 
direction desired ... At other times I 
would look at a friend and think of one 
ear, and will that he should touch the 
ear. Time after time I would hold that 
thought and shortly afterward would 
see my friend’s hand wandering to the 
spot upon which I was concentrating.” 
This experiment whether or not it actu¬ 
ally is a “cause and result” phenom¬ 
enon, savors of the widely known stunt 
of looking at the back of a person’s 
neck until he turns his head. No one 
has as yet proved that the turning of 
the head is the invariable rule for it 
may be that if a large series of tests 
were made, utter failure would mark 
99 percent of trials while the 1 per¬ 
cent success might be attributed to co¬ 
incidence, If it could be proved and 



AUGUST * 1933 


SCIENTIFIC AMERICAN 


ever is proved, this will no doubt be 
found to consist of “some extraordinary 
degree of concentration” as this writer 
comments 

In our first test of telepathy we stated 
that the percipient should guess the 
number face up on the die at which 
the agent was looking. Some criticisms 
have been sent in to us concerning this 
use of the word ‘‘guess.” One serious 
critic says ‘Tf the receiver is to guess 
the number on the die, will not the tabu¬ 
lation simply express his ability as a 
guesser without any reference whatever 
to the fact or power of telepathy? If the 
percipient has little or no faculty for 
receiving telepathieally, will he neces¬ 
sarily be a poor guesser? If numerous 
percipients are good guessers will their 
results be considered as substantiating 
the claims of the telepathists?” 

E used the word “guess” advisedly 
since the science of telepathy, if 
it is a science, is so little known that 
there is no other wrnrd which could 
reasonably have been used in this con¬ 
nection. There is no way of knowing 
at this early stage of science’s investiga¬ 
tion of telepathy just what is the mech¬ 
anism involved and we have no way of 
knowing whether that first idea, sym¬ 
bol, or message which pops into the 
mind of the percipient is a guess or is 
a true telepathic message It will be 
remembered that we did not direct the 
percipient to juggle in his mind the six 
numbers which might come up when a 
die is rolled, but simply to announce 
the one which seemed to impress itself 
upon his mind most forcibly. This one 
number might have been the first that 
flashed into his mind, as idea-associa¬ 
tions are worked out in psychological 
tests, or it may have been the result of 
deliberation. 

In our report last month one couple 
was quoted as supplying the three best 
charts, and the fifth, sixth, seventh, 
ninth and tenth best. These were all 
considerably in excess of chance guesses 
and several of them total over 200 cor¬ 
rect calls or “guesses” of the number 
uppermost on the die. In our opinion it 
would be as difficult to explain such 
superior guessing ability as it would be 
to explain telepathy. 

Critics of the study of telepathy may 
well consider an incident mentioned in 
the diary of the naturalist, John Muir, 
appearing in his book “My First Sum¬ 
mer in the Sierras.” We will not attempt 
to quote this but will give only an out¬ 
line of what he says. It seems that one 
afternoon, high up in the Sierras, Muir 
was busily sketching and considering 
the glorious Yosemite landscape. “I was 
suddenly and without warning possessed 
with the notion that my friend. Profes¬ 
sor J. D. Butler of the State University 
of Wisconsin, was below me in the val¬ 
ley.” As he explains further, he had had 


no information that Professor Butlei 
was in the Sierras but had simply re¬ 
ceived a letter from him some time 
previously m which he said that he 
might visit California some time that 
summer. When this thought struck Mr. 
Muir he immediately jumped up some¬ 
what startled and ran down the western 
slope of the dome on which he had been 
sketching and along the brink of the 
\ alley wall looking for a way to the 
bottom. After some time, however, he 
decided that it would soon be too dark 
for him to find his way to the hotel so 
he returned to his own camp determined 
to go down to see the professor the next 
morning His diaiy for the next dav 
says: “Had a wonderful day. Found 
Professor Butler as the compass needle 
finds the pole. So last evening’s tele¬ 
pathy, transcendental revelation, or 
whatever else it may be called was true 
for, strange to say, he had just entered 
the valley by way of the Coulterville 
Trail and was coming up the valley 
past El Capitan when his presence 
struck me.” 

M R. MUIR goes on to say that he 
considers this to be one of the 
strangest marvels of his life “of the 
kind called supernatural, for absorbed 
in glad nature fas I was), spirit rap- 
pings, second sight, ghost stories, etc., 
have never interested me since boyhood, 
seeming comparatively useless and in¬ 
finitely less wonderful than nature’s 
open, harmonious, songful, sunny, every¬ 
day beauty.” 

While having no direct connection 
with telepathy or any study of it, we 
believe that one other letter is well 
worth quoting here due to the writer’s 
high position in the industrial life of 
the nation. This correspondent is a great 
financier and also one of the largest 
industrialists m America, whose family 
name is well known to all. We quote 
from his letter: 

“Allow me to call your attention to 
something which may have a marked 
effect upon your telepathy tests. I am 
not claiming any discovery, as I read 
of the matter some years ago, but have 
been trying some experiments which 
have had results that surprised me to 
say the least. 

“The experiments I can describe as 
‘memory’ into the future instead of the 
past. Here is what I have done Sitting, 
say in my office, or on a railroad train 
or somewhere away from home, I pic¬ 
ture myself picking up a pack of cards 
that I know is to be found in a certain 
place, and cutting the pack at random. 
In my imagination I turn up the bottom 
card and look at it and picture what¬ 
ever my fancy seems to present as the 
card. This I jot down as ‘six of dia¬ 
monds’ or whatever comes into the pic¬ 
ture in my imagination as I go over 
this. 


“On coming home that evening I do 
just what I have done in my imagina¬ 
tion and find the card agrees with what 
I have jotted doivn f This I have done 
repeatedly. I find that if I put the cards 
aw T ay and do no more until next day, 
and then try again, I am again right. 
But if I shuffle and cut repeatedly at 
one time, I miss not only almost all but 
also the first one tehich I have jotted 
down. 

“I first discovered this on having the 
card jotted come fourth or fifth maybe 
instead of first. But if one card per day 
is m this way guessed at, I have been 
right one time m two instead of one 
time m 52. 

“From this I have concluded that we 
can see in our mind’s eye a coming 
event just as we can see, by memory, a 
past one. 

“In case you can do as I seem to 
have done (it worked the first time I 
tried it) you will see that if the sub¬ 
ject is about to be told what the thing 
is he is trying to get by telepathy it may 
not be by telepathy that he gets his 
results at all but by this future ‘re¬ 
membering* of being told, after the test, 
the telepathic message sent. 

“As I have no theory whatever to ex¬ 
plain this strange phenomenon, I will 
discuss it no further, except to suggest 
it as a matter for scientific investiga¬ 
tion.” 

It would be difficult to give any rea¬ 
sonable scientific explanation or com¬ 
ment on the phenomenon brought out 
by this letter; because of the man’s 
stability and level headedness it would 
not be logical to say that his sub-con¬ 
scious mind had been playing him 
tricks On the other hand, if such is not 
the case, science might have to admit 
the possibility of clairvoyance. 

T HERE were, of course, many letters 
received suggesting various tests of 
telepathy which correspondents assured 
us would definitely and without question 
settle the problem of telepathy. Most of 
these were entirely unscientific not only 
in concept but m method. Others simply 
outlined tests that have been made by 
scientists or the basic ideas of tests 
which we expect to run in future issues. 

Perhaps the prize of all letters that 
have reached us since we began this in¬ 
vestigation is that of one man who wrote 
an intelligent letter with which he sent 
a test chart showing the result of the 
test he had conducted. His average of 
correct guesses was approximately the 
average due to the operation of chance 
alone, this, In any case, being very 
good with only 500 rolls of the die. But 
this man was both agent and percipi¬ 
ent; that is, he rolled the die and 
guessed the number before looking at 
it. By no Interpretation of the rules 
could this be called anything but guess¬ 
work. 





Flying 



A 1933 Curtiss Condor transport plane, with cabin insulated against sound, and 
motors mounted outboard, flying high above the towers of mid-town Manhattan 


I T is, of course, trite to point out that 
the American public is increasingly 
air-minded. One sees on every hand 
evidences of the translation of air¬ 
mindedness into actual use of the facil¬ 
ities of the air. The air ticket office, the 
airways bus, the advertising poster that 
urges the use of the airline in connec¬ 
tion with rail travel and bus travel, and 
proclaims the simplicity of reservation 
through the services of the telegraph 
company, all grow more commonplace, 
more thoroughly a part of the typical 
American scene. The precise little rows 
of figures which make up the traffic 
statistics also tell the story. Not content 
with being the only means of transport 
to show gains during 1932, air trans¬ 
port has proceeded, in the first quarter 
of 1933, to pile new gains upon the old 
ones. Passenger traffic on the scheduled 
airlines was up about 18 percent in the 
period, as compared with the like quar¬ 
ter of last year. Air express showed still 
larger gains. 

The airports of major cities reveal 
less prosaically this rising tide. At New¬ 
ark, for example—the busiest airport 
in all the world, with more traffic per 
day than Croydon, Le Bourget, and 
Tempelhof combined—the facilities of 
the transport lines were taxed to the 
utmost over the Decoration Day week 
end, despite bad weather. Every airline 
operating out of this field, and this 
means the major units of the domestic 
system, ran double and triple headers, 
and many were scouring their shops and 
terminals for additional equipment. 

There is every indication that the air¬ 
transport companies are going to prove 
in this year their contention that, given 
a reasonable measure of government 
support, they will be able to meet an 
orderly and definite annual abatement 
of that support by replacing the rev- 
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enue derived from indirect subsidy in 
the form of airmail contracts with rev¬ 
enue derived from self-originating bus¬ 
iness. In other words, 1933 seems des¬ 
tined to show that air transport in the 
United States is definitely on the road 
to self-support. 

Why this betterment of the outlook 
for air transportation? There are doubt¬ 
less several factors involved m an an¬ 
swer to this query. Among these, greater 
speeds, a continuing maintenance of a 
high safety record, and an intelligent 
holding down of tariffs to the level, ap¬ 
proximately, of railroad faies plus pull- 
man—are important. A factor less fre¬ 
quently stressed, but probably not less 
important, is that of the growing com¬ 
fort of air travel. 

E ACH airplane designer and airline 
operator has begun to lay new 
stress on air travel which shall be com¬ 
fortable as well as fast. Perhaps it would 
be more correct to say that, having at¬ 
tained a transport cruising speed of 
from 2% to 3 miles a minute, each has 
found it possible to give more attention 
to the comfort problem which he has 
realized from the beginning, hut put 
aside to a degree in the struggle for 
gi eater performance. Marked success 
has already rewarded the efforts of the 
designer and the operator to make it 
pleasanter to fly. Especially notable in¬ 
stances of this success have marked 
those cases in which the designer and 
the operator have co-operated in the 
production of new planes. 

Not long ago I rode high above the 
towers of Manhattan in one of the new 
Curtiss Condors which are now carry¬ 
ing capacity loads for Eastern Air 
Transport down the long coast line to 
Miami, and for American Airways on 
its newly forged link from New York to 


Chicago by way of the city of Buffalo 
Fifteen of us were aloft, besides three 
in the crew. We swung from Newark 
over the jagged hoiseshoe of the bay 
and up the long spine of Manhattan at 
150 miles an hour. It was a day of 
warm haze, with plenty of thermal cur¬ 
rents to bring bumps above the canyons 
and the thousand-windowed cliffs of the 
city. But the bumps, somehow, were 
ironed out in the spread of the great 
84-foot wings, and one rode level and 
at ease. Best of all was the sense of 
quiet. One could chat easily with his 
neighbor or the passenger across the 
aisle in an ordinary conversational tone, 
and could make himself heard from end 
to end of the cabin without shouting. 
It was indeed a different sensation from 
flight in the winged boiler factories of 
a few years ago. Engineers aboard who 
had had a finger in the hushing of this 
plane explained that audiometers 
showed the sound level to be that of a 
Pullman car on a straight piece of 
track—about 75 decibels. It was not 
difficult to believe. 

A WEEK or two later the first of the 
new 247’s—the twin-engined Boe¬ 
ing monoplanes, sixty of which will 
thread the far-flung air lanes of United 
Airlines this year—settled in for inspec¬ 
tion at Newark. Here also was a hushed 
airplane, meticulously sound-proofed, 
and with strong stress on passenger 
comfort. Wide, deep seats gave plenty 
of leg room, and one could tilt them to 
the desired angle with as little effort 
and in much the same manner as one 
adjusts the driving seat of his auto¬ 
mobile; a little less effort, perhaps. 

Both these planes are the fruit of 
thoroughgoing design, aimed not mere¬ 
ly at efficient performance, but at the 
elimination of vibration and noise, and 
the incorporation of features to accen¬ 
tuate stability. 

In this connection both make use of 
the so-called tabs, or servo devices in 
connection with the control surfaces. In 
the trailing edge of aileron, stabilizer, 
and rudder are inset small moveable 
sections. When the plane is in flight and 
these devices are subject to the air 
stream, the pilot need only to move 
them, and they in turn move the larger 
surfaces of which they are a part. The 
effect is to dampen out the variations 
in both lateral and longitudinal control, 
and to make the responses of the plane 
in the air quicker hut less violent. 
Should the passengers in an old-time 
transport decide for some reason to 
ci'Qwd up toward the f^ont of the cabin 




Comfort 
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in flight, the pilot or his co-pilot would 
have to do some active winding on his 
crank overhead to correct the nose 
heaviness, and when they moved back¬ 
ward again, the plane w T ould be tail 
heavy and the operation would have to 
be reversed. With the tab on the new 
Boeing, however, just a touch of a lit¬ 
tle control in the cockpit trims the ship, 
and the ridiculously small looking little 
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Cross-section drawing of the outer 
"skin” and of typical sound-proof¬ 
ing treatment used on a modern 
transport. Each sound-proofing in¬ 
stallation is a separate problem in 
itself. Although the fundamental 
principles are well known, there 
is no "royal road” to the produc¬ 
tion of a sound-proofed fuselage 

tab moves the whole massive stabilizer 
unit. 

The sound-proofing so successfully 
demonstrated in the newer planes w r ill 
doubtless be carried still further. Noise, 
like vibration, is believed by those who 
have given close attention to the sub¬ 
ject, to play an important part in bring¬ 
ing about air sickness. Aside from the 
undesirability of the din in an unsi¬ 
lenced ship, it is important therefore to 
reduce the sound level. This is accom¬ 
plished by a combination of design and 
structural factors. Stephen Zandt, an 
engineer of the Sperry Gyroscope Com¬ 
pany, who had much to do with the si¬ 
lencing of the Condors, explains the 
problem in this way. 

“Noise itself must be abated as far 
as possible, then it must be kept out of 
the cabin to as great an extent as pos¬ 
sible. Finally, that which gets into the 
cabin must be prevented from reverber¬ 
ating and building up.” 


In the case of this particular plane, 
the low decibel count was achieved by 
reducing the propeller tip noise—one 
of the most important factors among the 
sounds of flight—through the use of 
slower moving, geared propellers. Then 
the engine exhaust from the two motors 
—which, themselves, were located with 
respect to the fuselage from a point of 
view of sound reduction as well as of 
aerodynamic efficiency—was carefully 
muffled and led to the optimum posi¬ 
tion beneath the wing. 

To prevent the entry of noise into 
the fuselage, the cabin wall consists, 
first, of the outer duralumin skin, then 
an air space, then a layer of cellular, 
felt-like mateiial, applied in corrugated 
fashion—which was found to be im¬ 
portant—then the inner skin, and fi¬ 
nally a heavy felted lining material. 
Also the intake elements of the ventilat¬ 
ing system weie themselves sound¬ 
proofed, and the exhaust elements of 
this system as well, for it was found 
that to neglect any source of outside 
sound was to destroy much of the value 
of the whole effort. 

The dampening of reverberation of 
such noise as could not be eliminated 
was accomplished by the use of heavy 
textiles as decoration, the elimination 
of all hard-surfaced materials foi fin¬ 
ish, such as leather and plywood, and, 
oddly enough, by the passengers them¬ 
selves. They make excellent 
noise dampeners, it was 
found. 

In the new Boeings, sim¬ 
ilar careful study of the 
construction of fuselage 
walls, with air space and 
interlining devices, have 
been utilized. Heie too the 
wall and ceiling finish and 
the seat upholstery is of 
heavy, sound deadening 
fabric. 

Analogous careful atten¬ 
tion to the detail of noise 
elimination may be ex¬ 
pected in the new Douglas, 

Northrop, and General Avi¬ 
ation planes soon to be in 
use by Transcontinental 
and Western Air, and the 
Vultee ship being construct¬ 
ed for the lines of Amer¬ 
ican Airways. 

The 1933 crop of planes 
which will carry Ameri¬ 
ca’s air passengers between 


the Atlantic and the Pacific, and from 
Canada to the Gulf at a pace which 
only a few years ago would have seemed 
the stuff that dreams are made of, will 
not only be relatively quiet, and rela¬ 
tively vibrationless, but they will have 
a lot of little creature comforts to make 
smooth the road of the air traveler. 

Folding tables are better designed 
than they used to be, and tables are im¬ 
portant because so many people write 
letters nowadays while flying. You can 
write much more easily on a modern 
plane, unless conditions are peculiarly 
bumpy, than on a railroad train. Indi¬ 
vidual reading lights are so designed as 
not only to be ornamental but to keep 
the glare out of your neighbor’s eye 
should he want to go to sleep. These 
things are trifling, perhaps, in them¬ 
selves, but they are important in their 
larger significance, foi they show that 
the airline operator and the airplane 
builder are carefully analyzing the 
wishes of their customers, the flying 
public. 

“W7HAT do your passengers do while 

W flying?” I asked the other day 
of Miss Ida Novelli, senior stewardess 
for United, who has flown more than 
400,000 miles in her 3200 hours in the 
air. 

“They look out a little at points of 
special scenic beauty,” she said, smil¬ 
ingly. “You know my mn is between 
San Francisco and Cheyenne, over the 
high country; but mostly they read and 
write, or sleep. Seventy percent of them 
sleep on the night run.” 

It’s pietty comfortable to fly now, and 
rapidly becoming more so as the 
transportation companies learn from ex¬ 
perience more and more about com¬ 
fort. 



In the cabin of a Condor, showing the sound- 
absorbing fabric on the walls and ceiling 
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Radiograph, of radio transmission 
tubes to determine spacing between 
filament and outside metallic sheath 


W HEN Captain Albert W Stevens 
of the Army Air Corps photo¬ 
graphed Mount Shasta from half 
way down the state of California—and 
got it—his lens was 331.2 miles away 
from his subject. 

When, every day many times over, 
photomicrographers photograph the 
structure of metals or the condition of 
textile fibers or the habits of the bour¬ 
geois bacterium, the lens is only a frac¬ 
tion of an inch away. 

From a fraction of an inch to 331.2 
miles delimits the present scope of ter¬ 
restrial photography. Within that range 
the camera does an astonishing array of 
jobs useful to civilization. 

The camera as an instrument of 
pleasure has held attention during the 
world’s busiest 40 years. So quickly 
does the modern American or English¬ 
man or German think of hobbies and 
holidays when photography flashes 
across his mind that he is unlikely to 
give even an afterthought to photog¬ 
raphy as the eye of science, photography 
to keep the wheels of industry turning. 
Yet photography came into existence 
principally because there was work to 


Photography Works 


be done and inventive men were m 
quest of better and less laborious meth¬ 
ods of doing it. 

Daguerre was a scene painter, a cele¬ 
brated one. Like many other artists of 
his day he used a “camera obscura”— 
a camera that could form a picture 
before anyone knew how to record pic¬ 
tures photographically—for sketching 
purposes. He sketched over the lines 
thrown by the lens on his paper and 
thus had a picture But Daguerre was 
not content to sketch by hand He 
wanted a means of recording the scene 
photographically as It fell on the white 
surface—and he found it. 

D AGUERRE’S partner in photo¬ 
graphic discovery, Joseph Nice- 
phore Niepce, likewise had a practical 
purpose. He wanted to find a method 
of automatically copying designs upon 
lithographic stone. 

In other words, photography’s incep¬ 
tion was in the practical realm. 
Pleasure followed. Throughout the 
many years that photography has been 
supreme as an art of pleasure, its use¬ 
fulness still dominated the thoughts of 
many men who worked quietly by them¬ 
selves. During the Franco-Prussian War, 
for example, it was grim necessity that 
dictated the expedient of reducing a 
message photographically to a tiny pel¬ 
let that would be unnoticed if the car¬ 
rier pigeon which bore it were captured. 

The industrial 20th Century leaves 
few possibilities unturned. Photography 
helps to devise products, photography 
helps to make products, photogra¬ 
phy helps to sell products, and pho¬ 
tography appears in unexpected places 
throughout the whole economic and 
scientific structure. 

An end to generalization. . . . Let’s 
examine some cases. We can not pos¬ 


sibly survey even a fraction of the work 
that photography does m this industrial 
age, but we can see some interesting 
things. What is the favonte topic of 
economic conversation these days 7 
Taxes? That doesn’t seem to have any¬ 
thing to do with photography, but let’s 
see 

Photography is impartial. Big tax¬ 
payer, little taxpayer; it’s all the same 
to the camera A number of towns and 
small cities have taken that cue and 
have had tax maps made from the aii 
by photogiaphy. With what results 7 
A tax map of a New England manufac- 
tunng town, made by photography from 
an airplane, revealed 1896 buildings, 
lots, improved pieces of land, and 
similar taxable properties that had not 
appeared at all on any previous tax 
map Forty-nine of these untaxed piop- 
erties were on the main stieet. The 
camera said so and the fact was in¬ 
contestable 

I N consequence, the assessment loll 
of this town of 16,000 population 
jumped fiom about 20,000,000 dollars 
to a figure beyond 30,000,000 dollars, 
the tax rate was i educed 20 percent, 
and yet taxes collected weie 60,000 
dollars higher than before The tax map 
made by an aerial camera cost the 
town 162 dollars a square mile and 
required two months m the making. 
A neighboring town’s tax map had, at 
the end of four years’ woik on the 
ground, cost 3692 dollars a square mile 
“Certain as death and taxes.” Well, 
photography seems to make taxes more 
certain, but more equitable. 

Aerial photography’s great futuie is 
m rapid process of becoming a veiy 
important present. Photogiaphic mosaic 
maps are proving essential for city 
planning and zoning, for traffic control 
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planning, for routing highway, for ex¬ 
ploiting real-estate developments, for 
geological exploration. Sometimes it is 
necessary to photograph from the air 
to understand things right m our midst. 
Such a case is the aerial photography 
of cotton fields to indicate definitely the 
aieas infected with root-rot Fields of 
cotton infected with this blight appear 
on a photographic print like a pock¬ 
marked face, so clearly do the infected 
areas show from the air. 

A S prosperity gets under way again, 

- construction picks up. Construction 
methods are becoming increasingly sci¬ 
entific Already many projects have 
been built under the eye of a camera 
so that men concerned m the project, 
but too far away to examine the prog¬ 
ress of construction, may be at no 
disadvantage. With a constant pho¬ 
tographic check-up of construction 
progress, the president of the construc¬ 
tion company may follow the work of 
his job superintendent a thousand 
miles away and may intelligently criti¬ 
cize work he has never seen. 

Consider, moreovei, the contractor’s 
need—in case of excavation and con¬ 
struction in a city—to have proof that 
Ins work did no damage to adjacent 
buildings Cases are on record of suits 
successfully defended by photographs 
showing the contractor’s precautions to 
piotect adjoining buildings. 

If the project should be a dam or a 
paper mill or development of a mine 
property, far from urban civilization, 
the owner 01 the conti actor in this 
modern day has an aerial photograph 
of the site made befoie any work be¬ 


gins. Surveying from the air is easier 
and more effective in such cases than 
surveying from the ground. 

Suppose the business that we are get¬ 
ting down to, now that ‘"things are look¬ 
ing brighter,” is a metal foundry. The 
next decade will not be gentle with 
manufactuiers whose products are sub¬ 
standard. Time was when gas cavities 
or sand and slag inclusions or other 
defects m metal castings didn’t greatly 
matter, because enough extra metal, 
beyond the requirements of the job, 
could be included to compensate for 
loss of strength through flaws. But 
modern designs prohibit large excesses 
of metals. Reliance on such a safety 
factor is no longei permissible. There 
must simply be no flaws; and there 
photography comes in—through the 
X ray, which is meiely photogiaphy 
through , instead of photography of. 

It is usual foundry practice to make 
pilot castings of new parts. Ordinarily 
the examination of these preliminary 
castings is made by cutting them apart, 
but an X-ray photogiaph—a “radio¬ 
graph”—can piobe inside a casting as 
well as a saw can. If the casting is per¬ 
fect, it is saved for use, since only 
radiation has gone through it and not 
a saw. If the casting is imperfect, the 
X-ray picture will probably reveal de¬ 
fects that the saw cuts would have 
missed. 

Assured freedom of castings from 
flaws obviously makes possible the de¬ 
sign of lighter castings with safety. The 
X ray is generally adequate for the 
job, because it can successfully pene¬ 
trate four inches of steel under routine 
operating conditions Brass to a thick¬ 



Couite&s the Ite(ordak Coiporation 

A bookkeeping machine with which 
checks are photographed for records 


ness of thiee inches, aluminum to a 
thickness of seven or eight inches, and 
wood more than a foot thick can thus 
be examined. 

A LIST of industrial products that 
have been submitted to X-ray ex¬ 
amination would easily ci owd everything 
else off this page Not only cast¬ 
ings, but also such finished and semi¬ 
finished products would appear on the 
list as airplane parts that might fail 
in the air, Carborundum wheels that 
might fly apart if there were defects, 
golf balls that might have their cores 
off-center, switchboard panel slate that 
might contain metallic veins, oysters 
that might contain pearls—these and 
many other uses may be found, m addi¬ 
tion to the time-honored medical ap¬ 
plications of Roentgen rays. 

The X ray, junior partner of pho¬ 
tography in industry, has had important 
recognition recently. The American So¬ 
ciety of Mechanical Engineers amend¬ 
ed its boiler code to permit the use 
of welded boilers for the generation of 
steam—provided the welded joints of 
boilers up to three inches in thickness 



New York. Six of the many pictures made, beginning with one of the site and ending with the completed bridge 
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are X rayed. Specifications for the 
Boulder Dam—the second outstanding 
recent recognition—called for X-ray 
examination of 75 miles of steel welds— 
a job that required at least 159,000 
separate X-ray exposures. 

Photomicrography, for the fine ex¬ 
amination of metals and of many other 
industrial materials in which the con¬ 
dition of microscopic particles is im¬ 
portant, has become routine in the 
process of turning out better mateiials. 

I T IS nothing, once the photographic 
experimenter has accomplished it, 
to produce by photography a diagram 
of what happens inside the cylinder of 
a motor when combustion is smooth, 
when the engine knocks, or when pre- 
ignition occuis. That is nothing—at 
least from the viewpoint of public 
amazement—beside the fact that waves 
of air have actually been photographed 
by the Bureau of Mines in the study 
of mine explosions. 

Photographic registering instruments 
have been put to a very large number 
of uses that increase the knowledge of 
conditions under which industrial prod¬ 
ucts must operate. A device used in 
the Langley Memorial Laboratory at 
Hampton, Virginia, to record the air 
pressure exerted on different parts of 
airplane wings during flight may be 
cited as one other example. This result 
is accomplished when holes drilled at 
various points are connected by rubber 
tubes with a thin metal diaphragm 
which bulges in proportion to the pres¬ 
sure exerted. Changes in the pressures 
are recorded on a moving film by 
light reflected from mirrors on the 
diaphragm. 

Photography is important to product 
research in recording occurrences last¬ 
ing too short a time to be seen. Ob¬ 
viously the ability to examine at leisure 
the picture of a phenomenon that would 
otherwise hot fofe observed has been in¬ 
fluential In producing products for an 
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exacting age by absolute knowledge 
rather than by guesswoik. 

What happens—exactly what—when 
blasting gelatine explodes? Does the 
subject of a Photoflash picture wink 
before the picture has been taken? 
How does metal flow into a weld from 
a welding rod? Knowledge of the an¬ 
swers to these questions and to a host 
of other technical quandaries has been 
supplied by photography. 

A manufacturer of welding rods 
wished to observe how the flow of metal 

Proving that a new manufacturing 
process gave improved ball bear¬ 
ings. Radiographs of finished balls 
"before and after” showing de¬ 
fects (dark spots) in the former 



was related to different flux coatings of 
welding rods. Because of the extreme 
glare at the point of welding, rather 
than the speed of the flow, the phenome¬ 
non could not be studied effectively, but 
photography turned the trick again. The 
welding arc gave out so much more 
visible light than the flowing metal as 
to be blinding; but of invisible mfra- 
led radiation the flowing metal gave 
out, relative to the arc, much more than 
it gave out of rays visible to the eye. 
In the medium of infia-red rays, there¬ 
fore, the difference of intensity on the 
film was reduced to the point where 
both could be photographed on the 
same terms. 

When the manufacturer has im¬ 
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proved his pioduct the next pioblem 
is to sell it. Photography's assistance 
in that problem is obvious. Adveitis- 
ing photography has leached a high 
point of development. No longer only 
the bare product, but even the qual¬ 
ities of the product, the spirit of the 
organization behind the product, can 
be put into advertising by 1933’s tech¬ 
nique of the photographic artists. Sales¬ 
men’s catalogs are no longer dull 
tomes. The photography in them puts 
an actual locomotive or an actual steam 
shovel, with all the structural details, 
on the purchasing agent’s desk. 

When sales are coming in nicely, or 
before, the business man must look to 
the smooth functioning of his organiza¬ 
tion. Again the art by which Daguerre’s 
followers made stilted portraits of our 
quaint forebears comes to his aid. He 
finds that his specifications are clearer 
if photographs supplement or supplant 
written descriptions. He finds difficulty 
in instructing his dealeis in seivicing 
the product until he sends them a 
manual photographically illustrated 
He finds that his employees have fewer 
accidents when he posts pictures of acci¬ 
dents that have happened through care¬ 
lessness. One photographic machine 
helps lum in his bookkeeping, and saves 
him money besides, by photographically 
recording outgoing bills and incoming 
checks. Another machine photograph¬ 
ically copies documents oi plans that 
would otherwise occupy his stenogra¬ 
phers or lus diaflsmen for days, 

I F his office suffers from a fire, and 
valuable documents are charred, he 
may recover their context by putting 
the burned lemains of each in contact 
with a ‘"fast” photographic film and 
letting the emanations from the paper 
fog the film, in the absence of light, 
until a reproduction of the original 
document has appeared. 

Silver nitiate is believed to have 
been discovered by medieval alchemists 
who were tiymg to transmute baser 
metals into gold. Those mystic experi¬ 
menters failed to produce their gold, 
but they found the substance which 
later made photography possible. In 
photography an industrial age has 
found the missing gold: wealth and 
health, knowledge and power. 



Courtesy L. M. Gi iffith, Langley Memorial Laboi atory 

Useful for pilot instruction: Photographic light tracing showing angular po¬ 
sitions of parts of an airplane during level flight, acrobatics, and landing 




American-Japanese Relations 


By T. S. MIYAKAWA 


TN line with our policy of giv- 
^ ing an opportunity to the 
"other side” to present its case 
in answer to controversial arti¬ 
cles which we publish, we asked 
Mr. Miyakawa, an American- 
born and American-educated 
citizen of Japanese parentage, 
to give some justification for 
the maritime and territorial 
plans for Japanese conquest 
and for Japan’s refusal to be 
guided by the world’s moral 
condemnation of her Manchu¬ 
rian policies, which points were 
mentioned in our May article 
on Japan and our Navy. The 
accompanying article is the re¬ 
sult. Publication of it does not 
necessarily mean that we sub¬ 
scribe to the arguments therein. 
It is for our readers to consider 
well both sides and draw their 
own conclusions .—The Editor . 


T HE American people bear no mal¬ 
ice toward the Japanese, the people 
of Japan want American friend¬ 
ship. The United States desires policies 
which will lead to security and peace, 
not to dangers and conflicts. Conse¬ 
quently, this article will consider briefly 
a few of the factors involved in Amer¬ 
ican relations with Japan, some of which 
we r e raised m the May Scientific 
American. 

At the outset, all of us must realize 
that Japan has great grievances born 
of stark realities. Hence, a frank under¬ 
standing is needed. Let us, therefore, 
consider first the historical facts. As 
many know, against wholesale attacks 
by European powers in the 16th Cen¬ 
tury, Japan had no alternative save iso¬ 
lation to preserve her national entity. 
But, as the Western nations seized or 
gained more and more territories in the 
Orient, Japan was forced, in 1854, to 
resume her relations with the outside 
world. Sensationalists in this country 
may write about the “yellow peril ,” but 
even a casual inspection of the map will 
reveal the contrary. In the Orient Brit¬ 
ain has many colonies, protectorates, 
and “spheres of influence,” among them 
India, Burma, Malay States, and Hong¬ 
kong; France has Cochin-China, An¬ 
num, Tonkin (French Indo-China), and 
Kwangchow-wan; Holland holds the 
East Indies; the United States the Phil¬ 
ippines; Portugal has Macao; the vast 
Amur and Maritime Provinces of Si¬ 
beria were once under nominal jurisdic¬ 
tion of the Manchus. No Asiatic country 
holds colonies in the Western world. 


Perhaps, when the Oriental sensational¬ 
ists declare that, while “yellow peril” 
is a mere theory, “white disaster” is a 
reality, they have a more realistic basis 
than their co-publicists here. 

Not even Japan escaped. When her 
doors were reopened, America and Eu¬ 
rope did not grant her equality but 
placed stringent restrictions upon her 
sovereignty, such as extra-territonahty 
and foreign control of tariff In spite of 
the solemn promises for an early re¬ 
vision, not until 1912 was the last re¬ 
striction upon her sovereignty removed. 

I N the meanwhile, Japan had come 
through the Sino-Japanese War of 
1894 with the southern portion of Man¬ 
churia in full sovereign control. There¬ 
upon France, Germany, and Russia 
forced her out. “The preservation of 
the integrity of China” was the reason 
given by these nations who immediately 
proceeded to partition China. France 
gained coveted concessions in the south 
where she had already annexed Cochin- 
China; Germany followed with Shan¬ 
tung; and Imperial Russia, not content 
with having taken the vast Maritime and 
Amur Provinces a few years before, now 
practically annexed all of Manchuria 
England herself occupied Wei-hai-wei. 

Both Dr. E. J. Dillon, who was the 
confidential adviser to the Russian For¬ 
eign Ministry, and Count Witte, the For¬ 
eign and Prime Minister for Russia, 
years later agreed that the full implica¬ 
tion of the Muscovite plans meant not 
only the exclusive control of Manchuria 
but also of Korea and the virtual re¬ 
duction of Japan to a vassal status. 

Both of these statesmen frankly say 
that these plans weie actually aided by 
certain Chinese politicians, such as 
Viceroy Li, in the Manchu Government, 
who had practically given Manchuria 
to Russia in return for a Chino-Russian 
military alliance against Japan. This 
diabolical plot, aimed at the annihila¬ 
tion of Japan, now known as the Li- 
Lobanov Treaty of 1896, was never re¬ 
vealed in full until the Washington Con¬ 
ference of 1922! 

So complete was the Russian “con¬ 
quest” of Manchuria that by 1901, even 
at the Treaty Port of Newchwang in 
the southern part, the Russian Comp¬ 
troller declared that “this port now has 
reverted to the control of the Imperial 
Russian Government.” Port Arthur was 
fortified; strategic railways were com¬ 
pleted; the “open door” was sealed. 
Fearful of this encroachment, Britain 


and Japan formed an alliance. Japan, 
says Professor Cowen, made every effort 
to settle the problem with Russia peace¬ 
fully. He concludes that the tragic 
Russo-Japanese War of 1904-05 was 
born of the unbridled imperialism of 
Russia. 

Much to her own surprise, Japan won 
that war, but the victory was almost a 
disaster The poverty-stricken empire 
could ill afford the 120,000 dead or the 
billions of gold yen in expenditures. 
Russia refused to pay indemnity, but 
finally, as a partial compensation, she 
transferred to Japan her rights in south 
Manchuria, which, as Professor Clyde 
says, she had stolen from Japan a dec¬ 
ade before. These concessions are the 
bases of the present huge Japanese 
holdings in Manchuria. Capital, science, 
and initiative by Japan built great rail¬ 
way systems, cities, and factories, de¬ 
veloped mines; and fostered agricul¬ 
ture, attracting a horde of Chinese 
immigrants. It is not to be wondered 
that to Japan Manchuria has political, 
economic, strategic, and emotional im¬ 
portance. 

It is also well to consider the words 
of Dr. 1. V. A MacMurray, a former 
American Minister to China, when he 
says: “On the whole, moreover, I think 
this development of the Japanese inter¬ 
ests (in Manchuria) was carried out 
without deliberate unfairness to the in¬ 
terest of others.” 

T HE permanent bases of Japanese 
foreign policy, says Viscount Ishii, 
are two: The search for equality and 
the search for security. The desire for 
equality can be understood only in the 
light of the years of restriction upon the 
Japanese sovereignty and the discrim¬ 
inatory legislation against her; the 
search for security only in the light of 
her near fatal experience with Imperial 
Russia and her difficult economic posi¬ 
tion. The prime aim of Japan at Ver¬ 
sailles was to have the principles of ra¬ 
cial equality recognized in the League 
Covenants. While Japan had the sup¬ 
port of a large majority, America ruled 
that this required unanimous consent— 
even though other clauses had been ac¬ 
cepted with only a majority—and was 
one of the minority to vote against the 
question. 

In spite of this, liberalism triumphed 
in post World-War Japan. The provis¬ 
ions of the Washington Conference were 
accepted although they seemed to in- 
(Please turn to page 91) 
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The Nordic 


By W. P. HARTMAN 


Superior or Inferior? 


A ROUND this question discussion has 
raged for generations. Many books 
and treatises have been written on 
both sides of it. 

Most of those who do not accept 
Nordic superiority point to the great 
civilizations that developed on the 
shores of the Mediterranean Sea, m 
Persia and m India during pre-histonc 
and early historic times, and class 
these as the exclusive copyrighted 
product of non-Nordic peoples 
They assert that, even long aftei 
those times, the Nordic was a 
savage with buris in his hair. 

These critics go astray, in that 
they classify peoples under racial 
heads, also by mixing names, as 
applied to races. Anthropologists 
agree that there are three distinct 
branches of the so-called “white” 
race. These peoples at one time 
occupied Europe, western Asia 
and northern Africa, but most of 
them have become intermingled 
with other peoples, so that only 
a few of the pure type remain. 

These branches are the Nordic 
or Aryan, having long, high 
heads, tall bodies, blue or gray 
eyes and light-coloied hair; the 
Alpine branch with round heads 
and brown hair and eyes; and 
the Mediterranean branch with 
long, low heads, short slender bod¬ 
ies, black hair, brown or black 
eyes, and dark or brunette skin. 

So far so good, but this is the point 
where the argument begins. 

Before beginning, however, brief ref¬ 
erence will be made to the modern Nor¬ 
dic—since the modern Nordic, m the 
opinion of his critics, is the only one 
worth considering from the standpoint 
of racial accomplishment, because, as 
is asserted, all of his ancestors were 
savages with burrs m their hair until a 
comparatively recent date. 

W HAT the modern Nordic race and 
the mixed Nordic have accom¬ 
plished is too well known to need any 
mention here. The critics of the Nor¬ 
dic point out, however, that his history 
is very brief when compared with that 
of other races, and that his civilization 
was derived largely from that of the 
Roman, Greek, and Egyptian peoples. 
It Is true that the Egyptian, Phoenician, 
and most of the Babylonian civiliza¬ 


tions must be credited to the Mediter¬ 
ranean race, but when they try to rob 
the Nordic of credit for the Greek, Ro¬ 
man, Persian, and Indian or Hindu civ¬ 
ilizations it is time to begin to argue 
Even the modern Noidic who has ac¬ 
complished so much is the descendant 
of the stay-at-homes (weaklings) of his 
lace who lacked the necessary vigor. 


r jPHE recent attitude of the German Nazi 
party toward non-Germans in Germany 
has aroused fresh discussion of the question 
of Nordic superiority, always a provocative 
issue. Some, it would appear, have jumped 
to the conclusion that the two questions— 
Nordic and Nazi—are closely linked if not 
identical, and that the Nazis are trying to 
establish a Nordic Germany. On the con¬ 
trary, not all of the Germans are Nordics, 
the south Germans, including Herr Hitler, 
being of Alpine stock; and certainly not all 
of the Nordics are Germans. Therefore the 
reader must not conclude that the accom¬ 
panying article implies approval of the pres¬ 
ent racial policies of the Nazi party, for 
many regard these as a kind of aberration, 
temporary it is hoped, of a portion of an 
otherwise great people. Nor must the reader 
conclude that its publication implies ap¬ 
proval of the well-known Nordic formula in 
its more extreme forms. It is thought, how¬ 
ever, that many, in a sincere effort not to 
appear narrow and race-conscious and big¬ 
oted, have perhaps leaned backward with 
regard to the Nordic question. The Nordics 
have truly been a great race .—The Editor. 


initiative, and daring to push out into 
new lands and find new homes, but 
were content to remain behind and sit 
by the fire while their more hardy 
brothers and sisters (for be it remem¬ 
bered that the women of his race were 
fit companions to this restless blond 
giant and trod the long trails with him) 
pushed out into the Italian Peninsula, 
into Greece and Asia Minor, into Persia, 
into India and, if legendary history may 
be relied upon, into China, Japan, and 
the islands of the South Seas where they 
took what they found and built up great 
civilizations that flourished until the 
Nordic blood was practically obliterated 
by wars or absorbed by intermixture 
with other races. 

In later times other generations of ad¬ 
venturous men, springing from those who 
remained on the shores of the Baltic 
and North seas, invaded the earth and 
built the fabric of modern civilization. 


Now, it is asked, if the progeny of 
those weaklings could do what has been 
done by the modern Noidic, what 

might have been done by the children 
of that dominant strain which wasted 
itself among the sands ol numerically 
superior races? 

Where this lace of yellow-lianed 

giants came from ougmally, or from 
what they sprang, no man knows 
and very likely ever will know 
But it is certain that, ages before 
the dawn of history, their ances¬ 
tor lived as a single unit in cen¬ 
tral or northern Europe and 

spoke a common language that 

differed radically fiom the lan 
guage of any other racial unit 

A BOUT 2500 b.c. these peoples 
- began looking foi homes in 
more congenial climes and a 
horde of them pressed through 
the difficult mountain passes into 
India, where they became con¬ 
querors and rulers of a dark- 
skinned race. They built up, foi 
its time, a splendid civilization 
and left an imprint upon the 
country that is still plainly visible 
even though little trace of their 
blood remains. They came among 
superior numbers and the natural 
result was that the dark race ab¬ 
sorbed them in the course of time, 
though their language and a truly 
great liteiatuie remain as monu¬ 
ments to commemorate them 

Othei swarms from the same hive 
came into Greece and Asia Minor, 
where they found a biunette people 
who possessed the beginnings of cul¬ 
ture. Here again they became the ruling 
class and developed a culture and civ¬ 
ilization that was remarkable even when 
compared with modern civilizations. 

But the ancient Greek felt that he 
must fight, and when no other fight of¬ 
fered he must indulge in fratricidal 
wars. These depleted his numbers, so 
that the resurging tide of Mediterranean 
blood swept over him with unhappy 
results. (The modern Greek is almost 
wholly Mediterranean. He is inordinate¬ 
ly proud of a history that was written 
by the yellow- and red-haired Nordic 
geniuses from whom he claims descent.) 

Other Nordic clans came over the 
Asiatic steppes into the fertile valleys 
of Persia. They soon surged over the 
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tottering civilizations of Babylon, Nin¬ 
eveh, Phoenicia, and Egypt, and halted 
only when they collided with their own 
kinsmen m Greece They set up a 
mighty empire that dominated Asia and 
northern Africa as long as the Noidic 
strain was m the ascendency It de¬ 
clined and crashed with the sub¬ 
mergence of the Nordic by othei stocks 
Again, m what is now 
Italy, we see the same story 
written — the prepondei ant 
superiority of the Nordic. 

Nordic tribes settled there in 
pie-historic times—the Sa¬ 
bines, the Etruscans, the Lat¬ 
ins, the Gauls and others 
latrve Mediterranean stock 
remained among them and 
these made up the plebeian 
class. These, with the patri¬ 
cians, who weie the Nordics, 
and the slaves, comprised the 
population. 

Rome grew and prospeied 
as long as she was Nordic 
but, because of the killing of 
Nordics m external and in¬ 
ternal wais, cioss-bieeding 
with other races, the increase 
in numbers of the native 
Mediterranean stock and its 
influx from without, she be¬ 
gan to decline and eventually 
she fell, never again to rise 
in her ancient gloiy With her fall a new 
tide of Nordic blood from the noith 
was injected into her veins This biought 
a tempoiary levival—the Renaissance 
Spain had a Nordic invasion, that of 
the Visigoths, which made her great. 
But she too traveled the same load after 
a few centuries. 

The Gauls who settled m France were 
blond Nordics among native brunettes 
in gi eater numbers. Other Nordics came 
m during Roman rule. The Franks, who 
were pure Nordics, came in at the fall 
of Roman power. There were other ad¬ 
ditions from time to time—for example 
the Burgundians—and the French peo¬ 
ple are still perhaps preponderantly 
Nordic, even though they are largely 
Mediterranean in appearance. They 
rightfully belong in the Nordic family 
of nations. 

T HE American Indian had occupied 
what is now the United States for 
unknown ages and was still a savage 
when the fair-skinned Nordic arrived; 
and similarly the black in Australia. 
Look at those portions of the earth to¬ 
day! Nordics hewed them out of the 
wilderness. 

One notable trait which has been 
present among all predominantly Nor¬ 
dic peoples is the treatment of women. 
They have always been on a plane far 
above that of the fair sex of any other 
race. Again, the love of liberty is ex¬ 
clusively Nordic. Self government has 


never been known by any other race in 
the history of the world The Nordic 
will not tamely submit to restraint, 
either mental or physical He believes 
that the course of his destiny runs on¬ 
ward and upward and that only com¬ 
plete freedom will achieve its perfect 
fruition 

The Nordic has always been a u.ile 


and adventurous specimen of the human 
family. While he may not be superioi 
in general intelligence to othei races, 
he undoubtedly has traits not possessed 
by other peoples. His far-seeing eyes 
have always been trained upon the fu¬ 
ture and on obstacles to be overcome, 
rather than on the past and the tombs 
of his ancestors. He built few notable 
tombs and monuments to the past. His 
building has been for today and to¬ 
morrow 

With a few exceptions which will be 
noted, he unquestionably developed the 
great civilizations that are known to 
history. The Mediteiranean peoples de¬ 
veloped that of Egypt, and this reached 
a certain point But it could go no 
farther, and finally slipped into oblivion. 
Babylon did the same. What remains 
of either today? Their powers had a 
definite limit which they could not 
surpass. 

The Chinese went “just so far,” yet 
could go no farther until the Nordic 
came to teach him. He lacked the fight¬ 
ing instinct. To protect his home and 
his over-rated civilization from his ene¬ 
mies he designed and built the great 
wall to fence them out, instead of in¬ 
venting means to drive them out as the 
Nordic would have done. 

Mention often is made of the fine 
civilization developed in early times by 
the American Indian in Yucatan and 
Central America—that of Mayas. Here, 
again, we find a limit that these races 


could not pass They slid back into ob¬ 
scurity, leaving naught but crumbling 
rums as mute testimony of then van¬ 
ished greatness. The Mayas have been 
back m rude savagery for several cen¬ 
turies and can tell us nothing of their 
past We are actually trying to learn 
their past by studvmg what their an 
cestois left behind They have long gone 
about among those rums but 
have had no curiosity con¬ 
cerning them, or any deshe 
to learn. 

The Aztec built up a civ¬ 
ilization of a sort in Mexico 
but when the Spanish came 
it apparently had lun its 
course and would surely have 
sunk into oblivion, aided and 
abetted by revolting practices 
grafted upon the extant re¬ 
ligion by a stupid and blood¬ 
thirsty pnesthood. 

YSTICISM and medita¬ 
tion upon the past have 
never had a place m the 
piactical Nordic mentality 
Whether those things make 
for happiness is an open 
question, but they assuredly 
aie a barriex to pi ogress. 

Hist o nans — Bancroft 
among them—claim that the 
leason civilization developed 
first in warm climes is merely that liv¬ 
ing conditions were easy, thus affording 
leisure for development. The Nordic in 
his cold and sterile home-land experi¬ 
enced a bitter struggle to keep alive, 
while the Egyptian basked in a sunny 
clime and had an abundance of leisure. 

But the blond giant did have an in¬ 
born trait which set him apart fiom 
other races, he was not content with 
conditions as he found them. Wave after 
wave of him spread over the face of the 
eaith, where he found spots to his liking. 
Promptly he shed his savagery and im¬ 
proved upon everything that he found 
about him. In every instance he kept 
right on advancing as long as the Nor¬ 
dic blood xemained intact The Eskimo 
m hard conditions, and the Negro of 
Africa in easy ones, did not advance 

The case is plain. Let the critics of 
the Nordic-with-burrs-in-his-hair peruse 
the pages of history and get the facts 
properly assembled—remembering that 
the Greeks, Romans and a few others 
were at the time of their greatness true 
Nordics—and then draw their conclu¬ 
sions from the premises. Some Nordic 
may at a comparatively late date, his¬ 
torically speaking, have had burrs in 
his hair, but I submit that he did get 
them out. 

The pity' is that this great race, 
through its own folly in indulging in 
internecine wars and in cross-breeding, 
is in imminent danger of going the way 
of its ancient kinsmen. 



Nordic (white, at top), Alpine (checkered, in center) 
and Mediterranean (white, bottom). These divisions are 
based on physical characteristics and are much older 
and more basic than the accidental political groupings 
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Variable Timer for Skeet 

S KEET shooting differs from the old 
style of trap shooting in that it simu¬ 
lates closely the natural conditions of game 
bird shooting and allows the sportsman 
to use his field gun instead of the single 
barreled trap gun which was developed 
especially for regular clay-target shooting. 
In skeet, two trap houses are used facing 
each other and the firing positions are lo¬ 
cated m a semi-circle with the exception 
of No. 8 position which is located at a 
point exactly between the two trap houses. 
Furthermore, in skeet shooting the shooter 
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three seconds before the target takes flight. 

The new timer is fully portable, being 
constructed in compact form m a carrying 
case. It is supplied in both 6-volt and 
110-\ olt types, the former to be operated 
from the storage batterv of an automobile 
and the latter from a plug connected to 
the house circuit. 


is extremely explosive The sugar burns 
without any ash, thus escaping the biggest 
drawback of most of the solid motor fuels 
that have been proposed. 

Needless to say, it will probably be a 
long time before sugar scales displace gaso¬ 
line pumps along America’s highways, but 
in some countries "where gasoline taxes are 
almost prohibitive and where sugar is, for 
the moment at least, a drug on the market, 
this experimental work may easily have 
more than passing scientific interest.— 
A. E. B« 

Cellophane Protects Wet Paint 



Circuit diagram of the Joy Ranch 
Variable Timer for skeet traps 

not only has singles but also doubles to 
fire at during each round of 25. 

It was found, as skeet shooting devel¬ 
oped, that many of the enthusiasts began 
to expect the targets to leave the trap 
bouses immediately upon calling “pull” 
and that some, through inadvertence, would 
put their guns to their shoulders the mo¬ 
ment they called for a target, anticipating 
immediate flight. To prevent the sport from 
becoming too mechanical and to compel 
the enforcement of the rule that the gun 
of the shooter must show below his elbow 
up to the time a target leaves the trap 
house, there have been endeavors to de¬ 
velop some invention whereby the targets 
would be released from the trap houses 
automatically any time within a period of 
three seconds after the shooter called ‘‘pull” 
or “ready.” 

Mr. Henry B. Joy, of Detroit, has fur¬ 
nished the solution to this problem of 
automatic release in the form of a variable 
timer for operating the trap magnets. The 
Joy Ranch > Variable Timer, as the new 
ajppatatus Sp called, prevents the antici¬ 
patory «t$ the gun because, after 

th$, operating is pressed, there is 

■, p'jmju&ii* tim# ipfW-up tp the 1 limit of 


You May Worry More than You 
Think You Do 

AN individual is not a good judge of the 
jljL extent of his own anxiety. You may 
lie so worried as to be seriously affected 
physical!} b\ the emotional disturbance, 
but be unaware that vou are so affected- 
Or. on the other hand, you may feel ter¬ 
ribly wrought up over some problem while 
impersonal tests re\ eal no physical dis¬ 
turbance. 

These conclusions were based on tests 
of the rates at which individuals ex¬ 
pended energy while resting without food, 
under ordinary conditions and then under 
stress of emotion. They were reported to 
the Association of Consulting Psychologists 
bv Dr. Charles W. Manzer, of New York 
University. 

Emotions increase the rate sometimes as 
much as 46 percent. Both pleasant and 
unpleasant emotions affect it in the same 
way .—Science Service . 

Sugar Drives Autos 

I F Dr. K. Cuker drives up to your house 
(which isn’t likely, since he lives in 
Prague, Czechoslovakiayou’ll probably 
listen to his automobile and remark: “What 
a sweet-running motor!” And you'll be 
literally correct, for Dr. Cuker has devel¬ 
oped a scheme for using sugar instead of 
gasoline. He pulverizes the sugar, mixes it 
with air in the proper proportion and pro¬ 
duces explosions which propel an internal 
combustion engine just as does the more 
familiar fuel. 

In order to make sure that the sugar- 
air mixture explodes when ignited. Dr. 
Cuker mixes in some nitrated sugar which 


xi ring the lacquered surfaces on its 
small motors, which were piled one upon 
another in storage, a middle-western motor 
manufacturing company recently reported 
that Cellophane sheets placed between the 
motors completely solved the difficulty. The 
Cellophane was found to pull free from 
both paint and lacquer without leaving any 
imprint or fuzz, says Chemical and Metal¬ 
lurgical Engineering .— A. E B 

Mosquito Glands in Treatment of 
General Paralysis 

C UTTING the costs to the government of 
producing and transporting malaria- 
infected mosquitoes for treatments of 
paresis is the latest accomplishment of 
Dr. Bruce Mayne, United States Public 
Health Service research worker. Paresis, 
also known as general paralysis of the 
insane, is a brain disease resulting from 
syphilis. 

Working m co-operation with the State 



The compact Variable Timer case 
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Hospital for the Insane at Columbia. South 
Carolina, Dr. Mavne has been in charge 
of the breeding of special strains of mos¬ 
quitoes used to give malaria to paresis 
patients. The mosquitoes are shipped to 
distant hospitals, out of the malaria belt, 
for use in treatments It cost the govern¬ 
ment 200 dollars per mosquito, Dr. Mayne 
figured, to get the mosquito bred, infected 
with malaria, and transpoited to the paresis 
patient Now instead of shipping the mos¬ 
quito. Dr. Mavne first uses it for patients 
at the South Carolina Hospital, and then 
removes its salivary gland, which contains 
the malaria parasites, and ships this to 
the distant institutions. 

The cost of shipping a package of in¬ 
fected salivary glands to San Francisco 
by airmail was 35 50. Besides saving on 
transportation costs, which is considerable, 
since the San Francisco shipment was the 
most expensive, there is saving on produc¬ 
tion costs. Each mosquito can be used to 
infect several patients at the home institu¬ 
tion and the salivary glands might be con¬ 
sidered a bv-product. Furthermore, 60 per¬ 
cent of the mosquitoes were dead and 
could not be used when they reached their 
destination, a loss which is eliminated by 
the new method of shipping the glands. 

The salivary glands are put into a spe¬ 
cial medium containing blood and the whole 
mixture is then injected into the patient’s 
vein. The bottles containing serum and in¬ 
fected glands are packed for shipment m 
a thermos bottle winch has been chilled 
to just the right temperature —Science 
Service. 


Air Steering Control 

ECAUSE of a growing tendency to 
place greater load on the front wheels 
of the modern motor transport vehicle, 
proper steering control has become a prob¬ 
lem of growing acuteness Ratios have been 
increased in an effort to correct existing 
conditions, but this adjustment falls short 
of producing the desired results. 

Obviously enough, the problem lends it¬ 
self readily to power control. After a sys¬ 
tematic elimination of various methods and 
combinations, it was found that application 
of a double-acting cylinder, controlled by a 




The air steering control unit, an 
aluminum cylinder, under chassis 



double valve arrangement, was the apparent 
solution to the problem. Development work 
culminated m the installation of the first 
air steering unit on the Bendix-Westmg- 
house experimental truck m the Pittsburgh 
laboratories. 

Among the advantages offered by tins 
modern air steering device, as shown by a 
mne-month eountrv-wide test, is its ability 
to reduce steering to a comparatively slight 
expenditure of effort on the part of the 
operator. Still further, the operator works 
with a predetermined resistance or feel ex¬ 
actly proportionate to the angle of turn. 
This is due to the fact that air steering 
constitutes a combination of manual effort 
and power m its operation, and it is this 
feature which insures positive control at all 
times, even in the remote event of power 
failure. 

Bendix-Westinghouse Air Steering Con¬ 
trol consists primarily of three major parts; 
a combination of levers mounted directly on 
a steering shaft, control valves, and a dou¬ 
ble-acting cylinder 


Are You Losing Your Feet 

B ABIES and native bare-footed South 
Africans can “abduct*’ their great toes, 
and if you can’t “abduct” yours, you are 
not only in process of losing your feet, 
but you may soon entertain a painful 
bunion. 

After several thousands of years of “cur¬ 
ing” bunions by clipping a piece of bone 
off the great metatarsal joint, the doctors 
of orthopedics are now going to the leal 
seat of the tiouble—a buckled set of toe 
joints caused by the pressure of inner or 
adductor muscles after the abductoi 
muscles had been brought to a condition 
- of desuetude through wearing shoes. In 
fact, the father of what. is now called the 
base eoirection method of removing a 
bunion. Dr. J. M. Hiss, famous American 
orthopedic surgeon, of Los Angeles, says 
that “the wearing of shoes is gradually 
denying us the natural function of our 
feet” 

So, today, instead of cutting the bone 
that protrudes so painfully from the base 
of our toe, the doctors simply incise the 
flesh of the toe and straighten out the 
tendons that have pulled the toe out of 
alignment. When given a chance to simu¬ 
late something like natural conditions, the 
normal human foot is still so resilient after 
all the mistreatment of years, that it will 
return to a healthy condition. Unfortu¬ 
nately, most feet get no opportunity to 
perform under natural conditions. 

Any one, and this includes most of us. 
who cannot move his great toe out at acute 
angle to the row of little toes has lost the 
services of the abductor muscles. These 
are not the only muscles of the foot which 
have been lost by civilized man; this latest 
muscle to suffer, however, generally brings 
a whole train of distress in the wake of its 
weakening. When it begins to weaken, the 
strong adductor muscles on the inside of 
the great toe pull over the top of the toe, 
forcing out the great metatarsal bone which 
forms the base of the toe. This naturally 
bends the toe out at the center against 
the side of the shoe, irritation ensues and 
often pus pockets form. We then say we 
have a “bunion.” 

It is a strange commentary on surgical 
science that it remained for a surgeon now 



The large print—of an African na¬ 
tive’s foot—show's the well-formed 
arch of an unshod person. The 
smaller—archless—is an infant’s 

living to get at the teal cause of the 
bunion. Hitherto, it was either believed 
that the great metatarsal hone had become 
enlarged or that the joint had swollen. 
Consequently, surgeons simply clipped a 
piece of the great metatarsal bone away, 
hound up the toe and let it beak Then the 
ex-bumon sufferer found himself curiously 
unable to balance himself on that foot 
thereafter 

Because it is rather difficult to conjure 
up anv drama about the big toe, the dis¬ 
coveries of Hiss have hitherto been con¬ 
fined. m print, to such professional journals 
as the American Journal of Surgery. 


Steam-Pressure Canner Best for 
Low-Acid Foods 

F RESH evidence in favor of the steam 
pressure canner for foods low in acidity 
is presented by the Bureau of Home Eco¬ 
nomics of the United States Department 
of Agriculture after examining more than 
4000 containers of foods canned in its ex¬ 
perimental laboratories. These jars and cans 
included many of the low-acid foods that 
are commonly canned at home—meats, fish, 
and vegetables other than tomatoes. They 
represent 10 years of experimental work in 
home canning. 

Since meats, fish, and corn, beans, peas, 
and other vegetables, except tomatoes, give 
most trouble in home canning, the depart¬ 
ment ran many series of comparative tests 
with these foods. Repeatedly it tried out 
the water-bath method with both continu¬ 
ous and intermittent periods of processing* 
and again and again the high percentage of 
spoilage showed this method wasteful^ and 
dangerous for non-acid foods. /■ , 

The water-bath method produces a 
temperature about equal to that M boiling 
water (around 212 degrees 
but no higher. This is not; high to 

kill in a reasonable time tjte femterin that > 
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Inside a bakery where the cake-making problem has been to get higher ratios 
of sugar, eggs, milk, and shortening in machine-mixed batter. At left is an en¬ 
larged photograph of home-made cake grams. Below: Grains of cake made with 
Sweetex, the new shortening with which bakery cake is made more like mother’s 




cause spoilage m these non-acid foods 

The steam-pressure method, however, 
quickly runs the temperature in the con¬ 
tainers up to 240 degrees or 250 degrees 
Fahrenheit. These high temperatures de¬ 
stroy the harmful bacteria in a short time. 
Containers processed in the steam-pressure 
canner according to directions recommend¬ 
ed by the bureau for meats and non-acid 
vegetables showed only 2 percent spoilage. 

As a matter of economy, therefore, as 
well as a precaution against food spoilage, 
the bureau recommends using the steam- 
pressure method when canning meats and 
non-acid vegetables at home. 


Soapless Shampoo 

CHEMICAL firm which has been mak¬ 
ing for a number of years a special, 
water-soluble olive oil, used extensivelv for 
cleaning and adding luster to silk, has 
developed a new market for this unusual 
product by a bit of intelligent research, 
says C. P. Gulick in Executnes Service 
Bulletin. As the oil they made was superior 
to soap for the purpose, it occurred to 
one of the chemical staff that this oil 
might be desirable for use as a shampoo. 
Research was started on this project, the 
oil was adapted to the new T application 
and the result was a unique soapless sham¬ 
poo, which is just beginning to become 
popular.— A . E. B. 


Hydrogenated Shortening for 
Cake Bakers 

NEW discovery in the baking industry 
which, according to its sponsors, 
promises greatly increased cake sales and 
new profits for the baker, has just been 
announced. This development will permit 
bakers to compete in cake-making quality 
with the housewife, it is stated. The new 
product, a hydrogenated shortening which 
will permit the baker to make cakes much 
richer than ever before, comes from the 
research bakery of The Procter & Gamble 
Company. 

Sweetex has appropriately been chosen 
as the name for the new product because 
it can carry higher ratios of sugar (and 
other rich ingredients) to flour than has 
heretofore been possible in the bakery- 
made cake. 

Cake making is profitable, as every baker 
knows. But while the baker is producing 
90 percent; of the nation’s bread he is now 
baking only 20 percent of the cakes. What 
Is lacking in commercial cakes is a suffi- 
v, «€tat pno|»rtio^ of enriching ingredients— 

sugar, eggs, and milk. Why? Solely be- 

N 1 , 11 1 ,, , 1 , 1 


cause old style shortenings, used in the 
bakers’ machine mixeis, would not permit 
them to carry the proportion of sugar, 
eggs, and milk so necessary for a rich and 
homelike cake. Sweetex, it is stated, was 
developed to remove these obstacles that 
for years have been standing m the w T av 
of the baker’s cake sales. 

Using Sweetex, the improvement m cake 
formulas and in cakes is striking It permits 
the baker to employ higher ratios of en¬ 
riching ingredients, m proportion to the 
flour in the mix, and thus to equal or even 
go beyond the richness of the housewife’s 
product. The comparison with baker’s old 
style batter is striking too. The usual ratio 
of 90 pounds of sugar to 100 pounds of 
flour mav be stepped up to 140. Sixty 
pounds of eggs can be employed (to the 
100 pounds of flouragainst the baker’s 
former 42. Nmety-five pounds of milk en¬ 
rich the new batter, as compared with the 
old style proportion of 58 pounds. 

Silver Protecting Cloth 

NE way to counteract the “technologi¬ 
cal unemployment” which science has 
imposed upon older industries as it has 
showered more, better, and less expensive 
products upon the American people, is to 
find new "‘necessities'” and new luxuries 
for the industries and their workmen to 
produce. From such a situation came the 
invention and commercial distribution of 
cloth which will keep tarnish off silverware 
for at least two years. 

One concern with large textile mills in 
New England found it had much textile 
machinery of all sorts that could not he 
kept in profitable operation. Competition 
had been keen in their regular lines and 
the profits were squeezed out. So they 
turned to Dr. Grinnell Jones, professor of 
chemistry 7 at Harvard University, and asked 
him to devise some way of treating cloth 
chemically to adapt it to some new and 
specialized use. They wanted a process, 
that could be patented and trademarked, 
for making cloth to be sold at a profit 
which would make it worth while to man¬ 
ufacture. 

After 1 several months of investigation, it 



occurred to Dr. Jones that both the house¬ 
wife and the industry would welcome a 
cloth treated so that it would protect 
silverware from tarnish. He and his col¬ 
leagues began work upon this problem. 

Reasoning chemically, Dr. Jones tried 
impregnating cloth with the hydroxides of 
the metals which give insoluble sulfides: 
copper, cadmium, bismuth, lead, antimony, 
silver, zinc, and others The idea was that 
these metals, if placed m the cloth, would 
catch the hydrogen sulfide and sulfur di¬ 
oxide which are present m the air as the 
result of coal-burning and which are the 
chemical culprits that tarnish the silver¬ 
ware on our tables. 

After exhaustive laboratory and field 
tests, it was found that the only metal 
that gave perfect protection was silver itself. 

The textile mills which had inspired the 
research therefore decided to put the sil¬ 
ver-protecting cloth upon the market. A 
good grade of cotton canton flannel, tightly 
woven and heavily napped, is manufactured 
especially for this purpose. Then the cloth, 
after suitable scouring processes, is passed 
into a solution of silver nitrate, the excess 
is squeezed out by rolling and then it is 
passed into a hot sodium carbonate solu¬ 
tion which precipitates silver oxide on and 
inside the fibers. After washing and drying, 
the cloth has a dark brown color, which is 
the natural color of silver oxide. And it 
contains about 9 percent by weight of silver. 

This cloth is now being made up into 
bags with draw strings for plates, bowls. 
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and cups, into rolls with pockets for flat 
silver and it Is also used for linings of 
silver chests. Patented and trademarked. 
Dr. Jones’ silver-protecting cloth is now 
turning hitherto idle wheels m the textile 
mills and a large silverware company is 
introducing the public to the advantages 
of the cloth.—All rights reserved Ly Sci¬ 
ence Service. 

Size of Thyroid Gland Varies 
with Age and Season 

HE thyroid gland m vour throat, im¬ 
portant in the regulation of bodilv func¬ 
tions, vanes in size according to vour age. 
and also fluctuates m size according to the 
season of the }ear. 

These observations by Harrv von Kolmtz 
and Dr. Roe E Remington, of the South 
Carolina Food Research Commission, were 
reported m Washington recently before a 
meeting of the American Chemical Society. 

Messrs, von Kolmtz and Remington ex¬ 
amined the thyroids of 150 human bodies 
m Charleston. They found that up to the 


age of 40, human thyroids increased m 
size, after that thev declined steadilv M o- 
men’s thyroids averaged larger than men’s, 
but contained a lower percentage of iodine 
Thyroids varied seasonallv, increasing in 
weight from April to a peak in July and 
then decreasing to a constant level from 
October on through the winter This latter 
result disagrees with findings of earlier 
investigators— Science Service. 

Ships for Our Navy 

AS this issue goes to press, newspapers 
_l\_ announce that President Roosevelt and 
Secretary of the Navy Swanson have agreed 
on a naval building program under which 
32 vessels wull be built during the next 
three vears All of these, the reports say, 
will be laid down this year, thus taxing 
the facilities of both government and pri¬ 
vate yards. The most important considera¬ 
tion in taking this initial step toward 
obtaining a treaty navy is the fact that 85 
to 90 percent of the total cost of these 
vessels, 238,000,000 dollars, will go for 


labor 9 It is expected that funds will be 
allocated bv the President from the 3,300,- 
000,000-dullar appropriation for public 
works under the Industnal Recover} Act 
The ships to be built are as follows: 
Aircraft earners 2 each 15,000 tons 

Light cruisers 4 ” 10,000 

Destroyers 4 *’ 1,850 ’’ 

Destrovers 16 99 1.250 

Gun boats 2 2 000 

Submarines 4 99 1,400 *’ 

This amount of construction is moderate 
and, according to quick calculations, will 
leave us short of a treatv na\> bv something 
like 177,000 tons. 

Splash-Proof "Phones for 
Aircraft Carrier 

A NEW “splash-proof’ telephone for use 
m locations on decks and in other 
places exposed to dm mg rain or high 
waves has recently been developed for 
the Navy airplane carriers, Lexington and 
Saratoga, by engineers of the Bell Tele- 
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At the time of writing, the veteran aviator James Mattern 
and his Lockheed-Vega monoplane Century of Progress are 
lost between Siberia and Alaska on the last ocean leg of a 
spectacular attempt at a solo ’round-the-world flight. When 
Mattern took off on June 3, 1933, from Floyd Bennett Air¬ 
port, Brooklyn, New York, he carried an estimated weight 
in fuel of 4200 pounds. A variable-pitch propeller, con¬ 
trolled from the cockpit, made it possible to take off with this 
huge load in 23 seconds. The power-plant used was a 550- 
horsepower Wasp engine. The first leg of the flight ended on 


Kragero, an island off Norway and 4200 miles from the 
point of departure. This was accomplished at an average 
speed of slightly more than 145 miles per hour and required 
675 gallons of gasoline. Our artist’s drawing reproduced above 
shows some of the interesting details of Mattem’s plane. Two 
notable safety features are the ability to dump all fuel quick¬ 
ly and so make it possible to keep the plane afloat if forced 
down on water, and the emergency device for obtaining 
drinking water from the moisture in the breath, if the piftbC 
should be forced down and lost for any great length of time 
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phone Laboratories m New York Citv. 

Telephone communication on each ship 
is supplied by a complete dial system of 
400 telephones, over which 80 conversa- 
tions may be held at one time. The equip¬ 
ment serves the 2000 men living and work¬ 
ing m widely separated compartments on 
the eight decks of each ship. The ships, 
being without passenger elevator service, 
require numerous channels for routine 
telephone call* The dial system of each 
'-hip is similar to the telephone equipment 
of hundreds of cities, towns, and com¬ 
munities throughout the country. But ser¬ 
vice conditions on these ships being much 
more severe than is the case in central 
offices, it was necessary to make some modi¬ 
fication of the standard dial apparatus. 

Exposed telephones installed on the 
decks and in other locations are frequently 
used in severe weather and the engineers 
developed a modified standard design tele¬ 
phone which has proved “splash-proof.” 

In addition to the telephone, loudspeak¬ 
ing amplifiers are a part of each ship’s 
regular equipment. This apparatus is widely 
used to broadcast everything from fire 
alarms to “no shore leaves” and from bugle 
calls to play-by-plav accounts of world 
senes ball games. 

This telephone equipment, incidentally, 
was the first ever to be installed aboard 
ships while at sea. Two engineers from the 
Laboratories supervised the installation and 
testing while the ships were taking part m 
naval maneuvers off the coast of California. 


Keeping Awake Aloft 

AT the time of writing, General Fran- 
XjL cesco de Pineda, famous Italian ace, 
is preparing for a record non-stop flight, 
starting from New York. His plane is a 
Bellanca J3 with a fuel capacity of 1050 



General Francesco de Pinedo 


gallons of gasoline and a flying range of 
7500 miles at 120 miles per hour. The Gen¬ 
eral plans to break the present record of 
5400 miles, non-stop, flying from New York 
to Newfoundland; Cranwel], England; 
then by a ‘'great circle 19 to Odessa; and 
then as far as physical endurance will per¬ 
mit, perhaps going as far as Karachi, India. 
De Pinedo will thus he in the air for some 
50 or 60 hours. He has trained rigorously 
for three months for this purpose and is a 
splendid physical specimen, in the prime 
of life, lie General says; 

“Two days and a half is a long time for 
the human machine to keep going and 


functioning properly, so I have arranged to 
sleep and allow the plane to fly itself for 
intervals of 10 or 15 minutes.” 

The Sperry' Automatic Pilot will be em¬ 
ployed. We have had occasion to describe 
this device previously m our columns. It 
involves two gyroscopes, one for directional 
and one for lateral and longitudinal con¬ 
trol These gyros can keep a plane almost 
indefinitely on a perfectly level keel. A 
siren connected electricallv to a timing de¬ 
vice is supplemented by a small water 
tank which hangs just above the pilot’s 
head m the cockpit of his plane, the Santa 
Lucia. The time clock will be set for a 10- 
minute interval and at the end of that pe¬ 
riod the siren will howl m the flier’s ear 
and a jet wall squirt cold water in his face 
•Moreover this double alarm system is con¬ 
nected with a bank and turn indicator and 
a sensitive altimeter. If the Santa Lucia 
turns off its course, the indicator will also 
actuate the siren and water jet Likewise, 
if the plane should lose too much altitude, 
the altimeter needle will make contact and 
again resort will be had to the awakening 
devices. The General has tried the prac¬ 
tical working of these devices again and 
again in his three months’ training. He has 
found them to work perfectly, and what is 
more has discovered that 15 minutes of 
sleep will set a man up completely and al¬ 
low him to wake with all of his faculties 
alert 

The General’s effort may lack the dash of 
Lindbergh’s famous flight, but the scien¬ 
tific interest of his expedition will perhaps 
be greater.— A , K . 


Corsets for Aviators 

OYED more by superstitious dread 
than knowledge, people sometimes 
say that there must be a limit to the speed 
at which man can fly, and that we have al¬ 
most reached this limit. As regards pure 
speed, a moment’s reflection will show the 
absurdity of this view. Speed is relative. 
We are being whirled ’round the axis of 
the earth at 600 miles per hour, and the 
earth carries us around the sun at some¬ 
thing like 60.000 miles per hour. Yet no 
ill effects are experienced It is not speed 
that produces phvsiological effects on the 
human body but acceleration or decelera¬ 
tion. 

High accelerations are produced in flying 
when the airplane, in addition to having 
a high speed, undergoes a sharp turn, or 
“angular deviation” in highbrow terminol¬ 
ogy* 

When the pilot flattens out his machine 
from a steep dive, the acceleration pro¬ 
duced may reach values as high as eight 
limes the acceleration of gravity. When 
going around pylons in a race the accelera¬ 
tion may be five or even six times the ac¬ 
celeration of gravity. The pilot is then 
pressed down on his seat with a force 
which is a great many times his weight. His 
bone and muscular structure can withstand 
this readily enough. Unfortunately the ac¬ 
celeration also acts on the blood in his 
brain; the blood is driven away from his 
brain into the relatively unsupported lower 
abdominal vessels. 

This results in “blacking out,” or mo¬ 
mentary loss of vision. Blacking out is com¬ 
monly found after about one second of ex¬ 
posure to an acceleration of 3% to 4% 
times g, the acceleration of gravity. 


Y mg-Commander G. S. Mai shall, m a 
paper presented before the Royal Aero¬ 
nautical Society, suggests a practical bio¬ 
physical remedy in the form of what might 
be called an aviator’s corset. This is an ap¬ 
paratus which will tighten up on the stom¬ 
ach or support it in moments of emergency. 

The aviator’s corset is illustrated in the 
diagram. The apparatus consists of a scoop 
and a sort of specialized safety belt or eor- 



neutralize centrifugal force effects 

set. The scoop is fitted to the airplane m 
such a manner that a weight tends to force 
it out, by turning it about a lunge or pivot 
mounted on the floor of the aircraft. A 
spring normally overbalances the weight 
and keeps the scoop enclosed within the 
fuselage When violent accelerations are 
encountered, the weight is multiplied many 
times in its intensity and overcomes the 
action of the spring. The throat of the scoop 
then receives a violent rush of air owing to 
the great speed of the aircraft. The throat 
of the scoop is connected by means of a 
short, flexible wide-bore tube to the corset. 
The corset consists of tubes as shown, hori¬ 
zontally quilted to distribute their pressure, 
when inflated, evenly over the entire abdo¬ 
men They are suitably adjusted to the 
pilot’s girth. 

The operation of the device is obvious. 
The pilot flattens out and imposes a heavy- 
acceleration on the plane The weight drives 
out the scoop, the scoop fills out the corset, 
and the blood, unable to flow to the abdo¬ 
men, stays where it is needed in the brain. 
The phenomenon of blacking-out no longer 
occurs! The entire action is automatic, 
which is as it should be. No pilot while 
flattening out would have time to attend to 
any special device. 

The suggestion of Wing-Commander 
Marshall is a very plausible one, and we 
hope that it will soon be put to a practical 
test.— A. K. 


An Energy Analysis 

E are presumably living in an era of 
efficient utilization of natural re¬ 
sources, but this is only true in a relative 
sense. Compared with the year 1833 our 
achievements are remarkable, but when an 
energy analysis is made of so efficient a 
mechanism as the airplane, the figures are 
surprisingly poor. 

The airplane engine is supposed to be a 
marvel of refinement, hut when supplied with 
100 British thermal units of energy in the 
form of gasoline or other fuel, it promptly 
loses 25 units to the cooling system. In other 
words, to keep our engines operating at 
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temperatures under which the metals in 
common use will not melt, we have to throw 
away one quarter of all the energy avail- 
able. Of the remaining 75 units, 39 units 
are lost m the heat of the exhaust gases. 
This leaves only 36 units for mechanical 
work, and not all the 36 are delivered to 
the propeller because w T ork is lost in over¬ 
coming the mechanical friction losses in 
the engine itself. The actual work delivered 
to the propeller is thus reduced to about 
30 units. 

The propeller in turn does not deliver to 
the airplane a thrust energy equal to that 
which it receives, because it is only 80 
percent efficient. So the airplane receives 
only 24 units of the original 100. 

At cruising speed, a fast modern machine 
loses two thirds of its power in overcoming 
the parasite resistance—that is, the air re¬ 
sistance of the fuselage, motor, and tail 
surfaces. One third of the power goes to 
the lifting wing. The wing therefore re¬ 
ceives only one third of 24 thermal units, 
or only 8 percent of the original energy of 
the fuel. 

The record is not such a brilliant one 
after alU It is illustrated diagrammatically 
m the sketch. 

When we started out to make this analy¬ 
sis we did not anticipate arriving at such a 
low figure. The moral (if moral be needed) 
is that there is plenty of room left for im¬ 
provement in both the engine and the 
plane. Perhaps some day we shall evolve 
a jet reaction engine in which there will 
be no cooling losses because the com¬ 
bustion chamber will have no moving parts 
and will be lined with refractory materials, 
in which there will be no mechanical losses 
because the jet alone will exercise the 
thrust; and in which propeller losses will 
also disappear. The plane will fly very 
rapidly in the higher reaches of the atmos¬ 
phere and therefore meet with little drag 
resistance. Moreover, it will be reduced to 
just a flying wing .—A A. 


High-Speed Streamlined Train 

T HE Union Pacific Railroad authorized 
recently the immediate placing of an 
order for construction of an entirely new 
type of passenger train, featuring the high 
speed of 110 miles per hour, light weight, 
and full streamlining. This train will be 
completed in about six months. It will first 
be operated on special runs between the 
larger cities on the Union Pacific System, 
with the purpose of demonstrating its prac¬ 
ticability for regular main line through 
passenger tram service, including trans¬ 
continental. 

Passenger travel on the railroads of the 
United States has been steadily declining 
since the peak year of 1920. The executive 
officers of the Union Pacific several months 
ago reached the conclusion that to save 
and restore passenger business to the rails 


would necessitate the development of a 
radically different tvpe of passenger equip¬ 
ment. 

The new design has been based largely 
on automotive and aircraft developments, 
where speed and light weight, combined 
with strength, have been such a vital neces- 
sitv. To obtain light weight, with strength, 
the tram will be constructed either of 
aluminum alloys, or of stainless steel, 
which has three times the strength of 
ordinary steel and, therefore, requires hut 
one third of the material to obtain equiva¬ 
lent strength. In place of the conventional 
underframe now used on passenger cars 
which takes all of the shock and carries 
the superstructure and the load, each car 
m this new tram will be tubular m shape, 
the entire car bodv forming a deep, stiff 



Utilization of energy in a plane. 

A, total engine losses distributed 
among C, to cooling system; D, ex¬ 
haust; and E, engine friction. B is 
power to propeller. F is propeller 
loss; G, H, I, are induced, pro¬ 
file, and parasite drag losses 

beam, theieby requiring a minimum amount 
of material for a given strength. 

The equipment is designed for a maxi¬ 
mum speed of 110 miles an hour, with a 
Mistained speed on straight and level track 
of 90 miles per hour. The train of three 
cars will weigh not over 80 tons, which is 
the present weight of one Pullman sleep¬ 
ing car. 

The train will be streamlined to a greater 
extent than has been attempted to date 
either m this or any foreign country. 

Tins train will consist of three cars 
articulated; that is, one truck will be be¬ 
tween each two cars and the cars hinged 
together. 

The first car will contain a 600 horse¬ 
power internal combustion engine burning 
distillate (a non-explosive fuel*, with 
direct-connected electric generator and 
motors on the wheels of the forward truck; 
it will also contain a 30-foot railway post 
office and a baggage room. The second car 
is to be a coach seating 60 passengers and 
the rear car a coach seating 56 passengers. 


with a buffet at the rear end to serve light 
meals to passengers m their seats This 
first train will no! have any sleeping ac¬ 
commodations, but it is expected that the 
operation of the tram will demonstrate its 
adaptability for the long transcontinental 
runs, and a car with sleeping accommoda¬ 
tions has been designed. 


Aerodynamics of the Streamline 
Train 

T might not be out of place here to give 

an idea of the saving m air-resistance 
which streamlining of the train described 
m the preceding item might conceivably 
introduce 

At 40 miles an hour for an ordinary 200- 
ion train, a total horsepower of 305 is re¬ 
quired. Of this, journal and roll friction 
accounts for 30.6 percent, flange action ac¬ 
counts for 35.7 percent, and air resistance 
for 33.7 percent, or. roughly, one third of 
the whole. 

At 100 miles an hour, the picture changes 
considerably. Now 2500 horsepower is re¬ 
quired. Of this, 9 3 percent is in journal 
and roll friction, 27 percent in flange action 
and 63.7 percent in air resistance. 

The moral of these two sets of figures is 
clear. As the speed of the train becomes 
really high, the air resistance is the pre¬ 
dominating factor m the liorespower re¬ 
quired 

Another comparison is of interest. The 
air resistance of this hypothetical 200-ton 
tram of ordinary design is 6000 pounds at 
100 miles an hour. Were the tram of the 
shape of a reallv good airplane fuselage of 
the same frontal area, the air-resistance 
would be only 225 pounds. No wonder rail¬ 
road people have finally turned to the pos¬ 
sibilities of streamlining. [Scientific 
Aviericvn has for many years urged inves¬ 
tigation of the practicability of train 
streamlining —The Editor .] 

Aircraft operators received the news of 
the streamline train with mixed feelings. 
Some saw* in it a definite threat to the speed 
supremacy of the aircraft. We do not think 
that there is such a threat. On long hauls 
the airplane, capable of cruising at 200 
miles or more per hour, will always be in¬ 
finitely superior to the fastest tram from a 
time-saving point of view. On shorter hauls 
the stieamline tram will redress the bal¬ 
ance m favor of the more old-fashioned 
method of transportation, for in short hauls 
the airplane is not at its best— A. K . 


New Accuracy in Timing 
Watches 

HE Time-Microscope is a recent de¬ 
velopment by the Research Laboratory 
of the Hamilton W r atch Company, which 
makes it possible to increase by 1500 times 
the accuracy in timing watches. It is now 
possible to observe a change In time of 




Artist’s drawing of the new streamlined train which has just been ordered by the Union Pacific 
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The new 'Time Microscope 17 


1,8000 of a second with this appardiii* 

Lnti! recently the timing of watches wa- 
limited to observing the fastest moving 
hand on the dial. Lndei this method the 
best possible accuracy, m a watch with a 
second hand, has been 1/5 second a dav 
during a 24-hour observation or 1 5 second 
an hour during a 1-hour observation If 
the watch had no second hand, the best ac¬ 
curacy w T as six seconds m either an hour 
or day, depending on the period the watch 
was under observation. 

With the "Time-Microscope* 5 the balance 
wheel of a w’atch is observed instead of the 
dial hands. By means of a stroboscope m 
this instrument, a succession of momen¬ 
tary light dashes make the balance wheel 
appear stationary at the fastest point of 
Its five-times-a-secund oscillation. The time 
between light Bashes is accurately known 
and can be adjusted by an ingenious de¬ 
vice to indicate the rate of the watch The 
light flashes are timed by a constant fre¬ 
quency, 60 cycle. 110 volt alternating cur¬ 
rent. A w T eak current generated by a tuning 
fork controlled by a Riefler observatory 
dock is amplified bv tubes similar to those 
used in radio, and thus an alternating cur¬ 
rent is obtained which is timed continuously 
by and is as accurate as the clock, which 
does not vary inure than a few hundredths 
of a second a day. 

^ith this device it is possible to obtain 
the same accuracy by timing a watch for 
one minute as was previouslv obtained by 
timing a watch with a second hand for a 
24-hour period and it can be used effectively 
on even the smallest watches without sec¬ 
ond hands. 


Resonance and Propeller Noises 

THOUGHTFUL note on aircraft pro¬ 
peller noise has been sent to us by Mr. 
Ray P. Holland, Jr., an aeronautical student 
at the Massachusetts Institute of Tech¬ 
nology. While his views have not as vet 
been substantiated by scientific experiment, 
they give a reasonable explanation of the 
phenomenon, 

A high velocity rifle bullet produces a 
characteristically sharp cracking sound. A 
very similar sound is produced when a 
high-amperage spark breaks down the air 
in pasrii® between two points, A repeated 
sncce$sh% pf |xywerfpl sparks produces a 
good «***)* Imitation of a pursuit plane 
in a terminal dive of high Velocity. The" ori¬ 


gin of the sound m the case of the bullet 
is the wave of rarefaction and compression 
produced by the projectile. The propeller 
tip passing through the air at a high ve¬ 
locity probably produces a similar sound 
wave. Such a definite sound wave is formed 
only when the speed of the projectile or 
the propeller tip approaches the speed of 
sound, namely, 1092 feet per second. A 
slow turning propeller produces only a mild 
“’swish”. 

In order to get the maximum sensation 
of propeller noise, the auditor should stand 
m the plane of the propeller disk, and it is 
on observations in this plane that Mr. Hol¬ 
land bases his theory. The tip of a 10-fool 
propeller turning at 2000 revolutions per 
minute moves at a speed of roughly 1050 
feet per second. In flight this figure would 
be slightlv higher because the tip is then 
moving forward at the same time, following 
a helical path instead of a circle. In a dive 
the revolutions might rise to 2400 per min¬ 
ute and the extreme tip speed to 1260 
feet per second. Now if we imagine a sound 
wave being formed under these conditions. 


IHt Hit 



Eight rows of "frames 55 for the ra¬ 
dio-movie synchronization scheme 

with the tip moving actual!} faster than the 
sound waves, then the tip in a very short 
space of time would intersect a sound wrnve 
and reinforce the pulse in its original di- 
lection. This reinforcement would occur at 
all points round the disk. It is clear also 
that not only the tip but every point on the 
blade moving at a speed equal or close to 
that of sound would contribute to the 
resonance effect. 

Having furnished us with this very’ inter¬ 
esting viewpoint, Mr, Holland suggests 
some other important resonance effects 
which are well worth while investigating. 
For example, on twin engine aircraft would 
two propellers turning slowly reinforce 
each other and cause an objectionable 
noise? Where is the best location for com¬ 
binations of airscrews so as to produce a 
minimum noise? Is it possible to have the 
two propellers minimize the noise rather 
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than reinforce it ? The experimental inves¬ 
tigation of aircraft noise has only just be¬ 
gun and inventors and scientists have a 
fruitful field ahead of them— A. K. 


Radio and Movies Synchronized 

Y means of an invention recently per¬ 
fected by Hany H. Golden and Irvmg 
Nachumsohn, two Chicago engineers, it may 
soon be possible to have m the home a 
motion picture projectoi used m connection 
with a radio receiver and so synchronized 
with it as to project on a scieen pictures 
corresponding to the program being re¬ 
ceived The system of doing this is covered 
by U S Patent No. 1,859,665. Essentially 
the svstem makes use of a special motion 
picture film of the type shown m one of 
our lllustiations, running through an elec¬ 
trically controlled projector. On this film, 
which is of 35 millimeter width but with a 
single roll of feed holes m the center, are 
printed eight strips of pictures, and the 
motion picture projectoi is so designed as 
to project these stups in the proper se¬ 
quence automatically and without attention 

As shown in the drawing, the output of 
the radio receiver operates a loudspeaker 
and at the same time is connected through 
a \ acuum-tube circuit to a relay and thence 
to the motion picture projector. The opera¬ 
tion is as follows. The projector is threaded 
with the prepared film and just before the 
scheduled time for the synchronized pro¬ 
gram to start, the operator at the receiver 
turns on and tunes the set When the pro¬ 
gram is to start, the operator at the trans¬ 
mitter closes a switch at the pioper mo¬ 
ment and a signal is sent out This sig¬ 
nal is above audibility and therefore does 
not affect the loudspeaker at the receiver^ 
but it is passed through the Alter system 
to the relay and serves to start the motion 
picture projector It is also possible by 
means of a refinement of the control sys¬ 
tem for the operator at the transmitter to 
stop the projectors on all receivers simulta¬ 
neously. Furthermore, by means of suitable 
index marks arranged on the edge of the 
motion picture film, It is possible to have 
all projectors stopped at a given point for 
showing announcements, still pictures, ad¬ 
vertisements, and so on. Then as the pro¬ 
gram continues, all that is necessary is for 
the operator at the transmitter again to 
press his button and all of the projectors 
will start in synchronism. 

By means of a system such as this, it is 
possible to have prepared beforehand a 
reel of film which will give approximately 
one hour of operation each night for seven 
nights. The time allotment could be broken 
up to extend over vanous periods during 
the evening to serve different sponsors. 

It is planned to install m the transmitter 
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Speak fMB!€M at O 


lSpanish, German or ItalianI 


This EAST Way 

FIRST: You Listen SECOND: You Speak 

"Voulez Vous Foire Une Promenade Avee Moi, 
■*f ; 3 Monsieur invites the auda- 

I Mil I nil! cions “Mademoiselle” o£ the 

I l/i’il | fill | \ Champs Elysees — or, “Wollen 

f * I \ Sie mit mir spazieren gehen?” 

(|)| 4 fi from the flirtatious Madchen 

WW% Ss? ’—^1 ? of “Unter den Linden ” 

^ *L / Paris, Berlin, Rome, Madrid—now 

W*? 1 \ these great fascinating centers of life 

4 A ana love, society, progress, business— 

jt 1 ?ggiiits g I 1 .‘A are as much our neighbors as St Louis, 

111111^^ Cleveland.SanFrancisco,Philadelphia ’ 

A^l K y^ Mp P The NEW DEAL has so ordered it* 
iWW' itk'UiU’ "T I Participation, comradeship, co-opera- 

I ha fllPil j R fing f tion, mutual protection—are the effects 

rial _ ■ of the edicts of our great president 

fl. d/rf' j«SHHp| So, whether we like it or not—we’ve 

||h. d SK’yS now got to know at least one neigh- 

Ufe iU.1 a SSHk lH| bor’s language, just as our English 

: »y| || cousins who are geographically close 

4 Mi y to the European centers, need to know 

ttC«H 'JjHEjBjo Spanish, French, German or Italian. 

u. Chances of Advancement 

and Making Money Doubled 

But one must not for an instant consider this necessity 
of knowing at least one other language an unpleasant 
necessity f It is true that one’s chances of advance- 
ment, of getting a job, of making money are actually 
doubled by knowing another language—but so also are 9T*tm *% map 

one’s social pleasure, happiness and appreciation of JLJll© JPli 

what other countries and people have to give us 
These things were of course true 51 years ago when ^y g gg j gE 

the great Edison and Count Cortina worked together fe ggg j S 

to develop the now world-renowned Cortinaphone j 

Method of learning languages, and countless thou- /i ^ tSS 

sands the world over have benefited. But what was [ 

true of an isolated America half a century ago, is \ 1 IBffl 

doubly true NOW of an America which leads the world Jflj 2k flA 

and has become a neighbor to every nation on earth. £iij| rjf lip 

French, the diplomatic language of the world, with 
your English, will take you anywhere on the globe. 

And you learn to speak French at once— the very day 

you get your Cortinaphone course . Ane , € 

An Enjoyable Pastime I New opoort 

From Which You LEARN S5Ei* v £2 

A Frenchman speaks to you—you repeat reation, ai 

the words, phrases, sentences after him—and that’s all opened up b 

there is to it You speak French as the Frenchman j dent’s pohc 

speaks it. It’s so easy and simple that a child of 7 I foreign lan| 

grasps and follows the idea instantly. ! easily done 

For an adult, the learning of French, Spanish, phone Meth 

Italian or German by the Cortinaphone Method is be simply 

really an intriguing pastime. Each evening shut off rapid daily 

the radio for 15 minutes, turn on Cortina, and believe [_____ 

it or not, in but a little while you understand and are 
speaking a foreign language! And without the usual 
grammar drudgery, memorizing, syntax or dry reading and study. 

You'll Be Amazed At How Quickly You Pick It Up 

Just listen to this record—made by cultured, clear-voiced 
natives. Start to speak FRENCH, SPANISH, GERMAN or ITALIAN 
at once— through the famous Cortinaphone Method* You’ll be amazed 
how quickly you pick up your new language. It’s actually FUN! Easiest, 
surest way to learn a language at home. 


Portable Phonograph 
GIVEN 

For Limited Time Only! 

WITHOUT EXTRA CHARGE 

Absolutely FREE of extra 

charge. Not only plays Cortinaphone 
records, but is an ideal machine for 
all records, at home or to take on 
vacation, to camps, on trips. 

Imported Swiss motor—precision 
made, built for long years of hard 
usage, reproducer of latest type. At¬ 
tractively covered with best quality 
black waterproof “Leatherette”. Con¬ 
tains artistically embossed album 
with ample capacity for carrying 
extra records. 

Mail coupon at once for free book 
and full details . 


CORTINAPHONE f . 

The Standard Language / / 

Method Since 1882 / / 

mum. 




XT* 


jo / /pU 1 - 

r°°« J 


The NEW Deal 


The ‘‘New Deal” ends 
America’s policy of isolation. 
New opportunities for busi¬ 
ness advancement, money¬ 
making, social contacts, rec¬ 
reation, are immediately 
opened up by our great presi¬ 
dent’s policy—if you know a 
foreign language. This is so 
easily done by the Cortina¬ 
phone Method that you will 
be simply amazed at your 
rapid daily progress. 


PROOF In Only 5 Days! 

Right in your own home you test our method. WE 
GUARANTEE you will be delighted with the RESULTS in FIVE 
DAYS—or it costs you nothing! Full particulars m our Free Book. 

The CORTINAPHONE Short-Cut Language Method 
Puts a Native Instructor Right in Your Home 

Fascinating Cortinaphone Records — playable on any 

phonograph—bring a native instructor right into your home, to talk to 
you whenever and as often as you wish. Just like being abroad with a 
refined and witty native companion—conversing, visiting shops and 
points of interest, attending theatres and opera, arranging tram, hotel 
accommodations—learning your new language naturally because you 
“live” every word! . , , 

And sparkling conversation books show you what records tell you. 

You learn to read and write the language as you learn 
to speak It. 

Be a “two-language” person, with doubled social 
I m and cultural advantages. Do not travel abroad as a 

W &JP©>Cft£ bewildered, overcharged “tourist”—but as a confident 

visitor who speaks the language! Or if you stay at 
•Ti U home, knowing another language opens up new plea- 

sures Yes, of earnings too, if you apply it for business 

HU i YoiTcait EARN More-and ENJOY 

" ||ii More If You Know Another Language 

B| |Mw | New friendships! New pleasures! Foreign 

literature, once a “closed book”, becomes a rich feast 
W/mKKm Operas bring double enjoyment! 

)eal” ends Language ability means bigger business advan- 

• of isolation. tages. In every field, two-language Americans get the 

ies for busi- preference 

ent money- No matter what your ambitions may be—whether 

ontacts rec- cultural progress, more friends, greater success, or all 

rr,mediately three—learning a language is a delightful and lastingly 

r p-reat r^esi- worthwhile way of realizing them. 

you know a I You Must Be Delighted with the Cor- 
thTcomna- tinaphone Method—orYou Pay Nothing 

zed at U Tur Now, in just a few spare minutes a day 

ress. 3 y0Ur you can learn a language. Within 5 days you will be 

__ delighted with the Cortinaphone Method—or you pay 

. ..... nothing. Simply listen—imitate—repeat—and m about 

6 weeks you are speaking perfectly—just like a native! 


Send Today! 

J5he— 

f CORTINA 

V SHORT-* CUT 

Wffii SPAfWSHI 


FREE Book 

Mail This Coupon Today! 

Without obligation, get the 
facts now. Our FREE Book, “The 
Cortina Short-Cut”, tells you how 
i you can learn a language this 
1 quick, inexpensive, and fascinat- 
| ing way. We’ll also send full de¬ 
ft tails of our 5-Day Money-Back 
1 Offer, and about FREE Phono- 
m graph given to Cortina students. 

■ Mail coupon NOW. 

1 CORTINA ACADEMY 

■ CEst. 1882) Suite 20 
Si 105 W. 40 St. New York, N.Y. 



CORTINA ACADEMY (Est 1882) 

105 W. 40th St., New York City. 

Send me—without obligation—your booklet “The Cortina Short-Cut**, 
full facts about your special “PROOF-IN-5-DAYS” Offer, and about 
the offer of Phonograph FREE of extra charge. 

(Check language in which you are interested) 

□ French Q Spanish □ Italian □ German 


City .-. 


20 
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ctudio a “master projector” from which the 
same film is thrown on a screen as Is being 
diown at each subscriber’s home. It Is then 
a small matter for the artists who made the 
films and who have rehearsed their parts 
beforehand, to go over them again and 
keep all voice and sound, which Is trans¬ 
mitted by radio, in step with the projected 
picture. 

It will be noted that this system may be 
operated on the standard broadcast wave¬ 
lengths and without the use of additional 
channels as is necessary with television. 

Music Aids the Anesthetist 

USIC’s power over the emotions, which 
has been recognized from time im¬ 
memorial, has again been put to work in 
the medical profession Dr. A. F Erdmann, 
chief anesthetist In the Brooklyn Eye and 
Ear Hospital and the Norwegian Hospital 
of Brooklyn, has for several months been 
“giving music” to patients on the operat¬ 
ing table and has found It of great as¬ 
sistance In his work. 

The job of the anesthetist, stated in its 
simplest terms, is to keep the patient quiet 
during the operation and to reduce the 
shock which pain and the operation itself 
produce on the system. In the modern 
technique of anesthesia this Is done in 
various ways. The complete anesthetic, such 
as the familiar gas or ether, renders the 
patient unconscious. Local anesthetics 
deaden the area in which the surgery is 
to be done. 

That, it might appear, is enough and is 
all that the anesthetist can do. But such is 
not the case. As anesthetists and surgeons 
very well know, almost every 7 person en¬ 
tering the operating room is in a state of 
great nervous fear. "While this may not 
interfere at all with the surgeon’s proce¬ 
dure, It is nevertheless undesirable if for 
no other reason than that it taxe» the pa¬ 
tient’s strength and thus may have some 
effect on his recuperative powers. 

So Dr. Erdmann sought some means 
more dependable than conversation for di¬ 
verting his patients. From Congreve's fa¬ 
mous old quotation he took his cue, 
“Music hath charms to soothe the savage 
breast, to soften rocks, or bend a knotted 
oak.” 

Radio had been tried. When played 
openly in the operating room it not only 
diverted the patient but tended to distract 
the surgeon. The patient could be furnished 


with ear-phones hut Dr. Erdmann found 
that he could not always get the type of 
program which appealed to particulai in¬ 
dividuals. He decided to try” playing music 
for them. 

For the past six months he has been con¬ 
ducting his experiments writh a Western 
Electric music reproducer and a collection 
of phonograph records. The patient listens 
through a pair of ear-phones which admit 
enough outside sound to enable the sur¬ 
geon or anesthetist to talk to him. 

The effects of the “music treatment.” say s 
Dr. Erdmann, have been gratifying. The 
music helps the patient to get away from 
himself much more so than does conversa¬ 
tion It makes no demands on him as talk 
does and Incidentally also leaves the 
anesthetist free for the rest of his work 


A Plant for Making Plant Food 

I N the mixer illustrated, the three prin¬ 
cipal plant foods, nitrogen, phosphoric 
acid, and potash are combined to produce 
a “complete” fertilizer. This particular 
plant, however, is using the newest im¬ 
provement in fertilizer manufacture—add¬ 
ing the necessary nitrogen in the form of 
ammonia-urea solution, a recent develop¬ 
ment by duPont. In the left background 
can be seen the operator beside the tank 
m which the solution is measured out prior 
to mixing. Dry superphosphate is seen in 
the left foreground. 

As soon as the solution is introduced into 
the mixer, the free or inorganic ammonia 
reacts with the superphosphate to form 
ammonium phosphate, ammonium sulfate, 
dicalcium phosphate and, when large quan¬ 
tities of ammonia are introduced, some tri- 
calcium phosphate. The urea in the solution 
is precipitated in the fertilizer m such a 
finely-divided state and is so intimatelv 
mixed with the other constituents that its 
presence cannot be detected microscopi¬ 
cally, but can readily be shown by chemical 
analysis. Experiments have shown that this 
method of introducing urea and ammonia 
separately, giving more intimate mixing, 
prevents segregation and reduces the ten¬ 
dency of the fertilizer to absorb moisture 
from the air. Since the urea does not 
react with the superphosphate, the fer¬ 
tilizer manufacturer can add 50 percent 
more total ammonia by means of this solu¬ 
tion than he could with anhydrous am¬ 
monia. It has been a common practice to 
add 30 pounds of anhydrous ammonia to 



Interior of plant food plant 


make a ton of fertilizer. Using the new r solu¬ 
tion, the manufacturer will add a total of 
45 pounds of ammonia, 30 pounds being 
inorganic and reacting with the superphos¬ 
phate in the same manner as anhydrous 
ammonia. The other 15 pounds in the form 
of urea will replace some of the more 
expensive and less available organic sources 
of nitrogen. 

Urea is generally recognized as an ex¬ 
cellent source of nitrogen for all crops. 
Results have shown that urea is superior 
to other organic sources of ammonia and 
is an exceptionally good source of nitrogen 
for tobacco, potatoes, and many truck crops. 
Urea is not readily leached from the soil 
by heavy rams, in this respect it is superior 
to nitrate sources of nitrogen. On being 
mixed with the soil, the urea soon decom¬ 
poses to ammonium compounds and these 
in turn are gradually oxidized by soil bac¬ 
teria to nitrates. The plant can absorb the 
urea as such or as the ammonium com¬ 
pound first formed, ox it may absorb the 
nitrogen as the nitiate— A. E. B. 

Ammonia Preserves Fruit 

A PPLES “exhale” a gas (acetaldehyde) 
_ which helps preserve the fruit from 
fungus attack. Recent research by the 
British Department of Scientific and In¬ 
dustrial Research has shown that the pres¬ 
ence of acetaldehyde vapor or ammonia in 
the air will prevent fungal rotting of cer¬ 
tain fruits without damage, provided the 
concentrations are carefully controlled. A 
convenient method of supplying ammonia is 
the presence of dissociating ammonium 
salts in the cases of fruit.— A. E. B* 


Patronizing American Ships 

ESPITE the great falling off in trans¬ 
atlantic travel this year due to de¬ 
pleted finances, passenger traffic on ships 
of the United States Lines and American 
Merchant Lines early this summer showed 
a large increase over that of last year. This 
confirms the editorial statement in our July 
issue, and is a good omen for the future of 
American ships. 

While there is no way of comparing travel 
on the Manhattan and the Washington 
since they are very new, bookings on both 
(Please turn to page 89) 
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Men who “know it all” 

are not invited to 
read this page 


T HIS page is not for the wise young 
man who is perfectly satisfied with 
himself and his business equipment. 

It is a personal message to the man 
who realizes that business conditions 
have radically changed in the last few 
years, and that there is a whole new set 
of rules to be mastered. He feels that he 
ought to be earning several thousand 
dollars more a year, but simply lacks the 
confidence necessary to lay hold on one 
of the bigger places in business. 

We should like to put into the hands 
of every such man a copy of a little book 
that contains the seeds of self-confidence. 
It is called ‘‘What an Executive Should 
Know” and it will be sent without obli¬ 
gation. 


It contains the Announcement of the 
Institute's new Course and Service for 
men who want to become independent 
in the next five years. Among the con¬ 
tributors to this new Course are: 

Alfred P. Sloan, Jr., President , Gen¬ 
eral Motors Corporation. 

Frederick H. Ecker, President, Met¬ 
ropolitan Life Insurance Company 

Hon. Will H. Hays, President » Mo¬ 
tion Picture Producers and Distributors 
of America, formerly IT. S. Postmaster 
General. 

Bruce Barton, Chairman of the Board , 
Batten, Barton, Durstine & Osborn, Inc., 
Advertising Agents. 

Dr. Julius Klein, The Assistant Sec- 
retary , U. S. Department of Commerce. 


John T. Madden, Dean , School of 
Commerce , Accounts and Finance , 
New York University. 

Hubert T. Parson, President , F. W. 
Woolworth Company. 

M. H. Ayleswgrth, President > Na¬ 
tional Broadcasting Company. 

Thomas J. Watson, President , Inter¬ 
national Business Machines Corpora¬ 
tion. 

Dexter S. Kimball, Dean , College of 
Engineering , Cornell University. 

Can any ambitious man fail to get 
something of value from contact with 
minds like these? Here are a few exam¬ 
ples, selected from many hundreds, show¬ 
ing how this organized knowledge Is 
translated into added earning power: 
CASE 1. "Works Engineer, salary 
$6,000; now Vice-President and Gen¬ 
eral Manager, salary $18,000. 

CASE £. Local Manager at $5,200; 

now Regional Man ager, salary $15,000. 
CASE 3. Production Manager, salary 
$6,000; now President, salary $21,600. 

Send for this Booklet 

For the man who is perfectly content 
with himself and his job, the Alexander 
Hamilton Institute can do nothing. But 
there are thousands of men who could 
double their incomes if they believed in 
themselves and had the solid business 
knowledge to back up their belief. 

Why not investigate now? The book¬ 
let pictured at the left costs nothing and 
places you under no obligation. 

To the Alexander Hamilton Institute, G98 Astor 
Place, New York City. (In Canada, address 
Alexander Hamilton Institute, Ltd., C. P R. 
Building, Toronto.) 

Send me “What an Executive Should Know,” 
which I may keep v, ltliout charge. 

Nam*_,_______—« 


For the Man who wants to be 
Independent in the next 5 years 

T HE little hook pictured above should be how you can equip yourself to take your place 
read by every man who expects to win a in the new business structure with confidence 
secure place for himself in the next five years. and increased earning power. It contains the 
It ex plains some of the changes which are tak- condensed results of £0 years* experience ip 
ing place in the business world today. It tells helping men to forge ahead financially. 


Bvfflsmss 


Womms 

Position.. 









THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


M OST of the available space in the last 
two numbers was devoted to instruc¬ 
tions by means of which the advanced 
amateur telescope maker may design and 
make an aplanatic telescope, prepared by 
Messrs. Carpenter and Kirkkam. At our 
suggestion, Mr, Kirkham has now calcu¬ 
lated the zonal radii for three types of 
aplanatics, m order that those who wish 
to attempt this advanced type of telescope, 
vet do not wish to do their own designing, 
may proceed. "‘The first of these,' 5 he 
states, "*is an //SRL Richey-Chretien, this 
local ratio being probably the most useful 
for photograph} Primary 42" focus, sec¬ 
ondary f4 1 j" diameter) is 26W" from 
primary, and has a radius of 71". The 
secondary focus is 2” back of the primary. 


Zone finches 
latlui'i I 

IUu.il tm 
R-C 

Emin of 
Itai aUoIoid 

diffeience 

0 

84.000" 

84.000" 

.000" 

1 

84.008 

84.006 

.002 

2 

84033 

84.024 

.009 

3 

84.074 

84.054 

020 

4 

84 131 

84.095 

.036 

5 

84.206 

84.149 

.057 

6 

84.295 

84.214 

.081 

(The radii 

are the 

situations 

of pinhole 


and knife-edge together ; hence knife-edge 
and pinhole must move together, in order 
to correspond to these figures .) 

"‘The second is an / 6% unity-amplifica¬ 
tion telescope—primary, 75" focus, 5’' sec¬ 
ondary is a plane mirror 43% " from the 
primary. The secondary focus is 12 1 j" m 
front of the primary. 


0 

150 000 

150.000 

000 

1 

150 008 

150.003 

.005 

2 

150.032 

150.013 

019 

3 

150.073 

150 030 

043 

4 

150.129 

150.053 

076 

5 

150 202 

150 083 

119 

6 

150.291 

150.120 

.171 


""The third is an /, 2 Schwartzsehild tele¬ 
scope—primary 60" focus The 6" secondary 
is 30" from primarv, and lias a radius of 
curvature of 40". The secondary focus is 
12" from the secondary, which is concaie 

0 120.000 120.000 .000 

1 120,056 120.004 .052 

2 1202225 120.017 .208 

3 120.509 120.038 .471 

4 120.906 120.067 839 

5 121.420 120.104 1.316 

6 122,055 120.150 1.905 


“The above figures,” Mr. Kirkham states 
“accept a 12-mch telescope as being the 
smallest size ( possibly) to which R-C or 
Schwartzsehild curves mav advantageously 



Kirkham’s latest adventure 


be applied. A ten-inch could be made by 
adhering to specifications, but disregard¬ 
ing the 6-inch zone.” 

I X the Astroph\bical Journal for Mav the 
astronomer Frank E. Ross of Yerkes de¬ 
scribes experiments which have recently 
been made with a correcting lens inserted 
in the reflected cone of rays. Its purpose 
is also to eliminate coma. He prefers this 
form of correction to the aplanatic types 
of mirrors. This type of lens has been 
tried on the 100-inch, the 60-inch, the 40- 
mch refractor and 24-inch reflector at 
Yerkes, also on 10-inch and 3-mch tele¬ 
scopes. The correcting lens for the 60- 
mch is 8 inches m apertuie and is placed 
15 inches from the Newtonian focus. In 
two illustrations below, reproduced from the 
Astrophysical Journal, the star images 
were taken about half a degree off the axis, 
one without the Ross lens, the other with 
it. Judging from what has appeared m 
print and what has been said, the Ross 
correcting lens is not a suitable job for the 
tyro. This is putting it mildly. 

A PLANATIC telescope designer Kirk- 
w ham, previous to starting an aplanatic. 
recently completed a stubby Cassegrainian 
similar in appearance to the one shown 
on page 451 of “Amateur Telescope Mak¬ 
ing.” "‘Attached,” he writes, “is a pair of 
photos of my latest, and here’s the dirt: 
Six-inch primary is of 15%" focus. Sec¬ 
ondary is 2" diameter and the e.f L of the 
combination is //10. It works like any 


Newt, and has a wide clear field m day¬ 
time. One can read signs and billboards 
five miles away, even with a J /y" ocular, 
which magnifies about 200 times. The tube 
is spring brass, chrome plated. Fork, cell, 
and so on, are cast aluminum—everything 
else brass. The rig weighs about 12 pounds, 
including tripod. Star images are tiny dot- 
of light, and the diffraction lings are ac¬ 
cording to Hoyle. 

“Coming back to focal lengths* of t 20. 
} 40 and above,” he continues. ‘ that & 
what’s given us the crack about a Cass not 
being as good as a Newt. One goes to in¬ 
vestigate a complaint about Cass and Greg 
and finds that the eager fellow has tiled 
to make a perfectly good Newt into a Ca^s 
simply by making a secondary. The result 
is //35 or /'40, and no one can get awav 
with that. There’s no reason for making a 
Cass longer in focus than one would a 
Newt. One must therefore cut the primary 7 
to //3 or / 4, and design the secondaiy 
to give right results with / 8 or thereabouts. 

“Why, then, bother to make a Cass at all‘ ? 
Here's why. The thing is short and stubby 
and easily mounted, convenient to use, 
also, since there are two curves, they can 
be made aplanatic.” 

H ERE are two amusing sidelights from 
the earthquake zone—rather late, but 
these columns have been filled recently with 
other matter. Dr C N. Lord, dentist, 520 
Temple Avenue. Long Beach, California, 
was photographing the moon with his 
8-inch reflector and a Brownie camera 
when the quake hit. The photograph ob¬ 
tained looks decidedly shimmery (too much 
so to reproduce). This, so far as we know 
is the first practical application of an 
amateur’s telescope as a seismoscope. Ev ery- 
thing fell about the telescope hut did not 
hit it, and Astronomer Lord heroically 
stuck to his post. The other incident was 
reported by Mr. Ferdinand Ellerman of Mt. 
Wilson Observatory, who wrote* “I had 
just silvered the 100-mch mirror and had 
gotten the finest coat ever put on it. W'hile 
we were at dinner the earthquake occurred, 
jarred the telescope enough to spill some 
mercury from the float down on to the mir¬ 
ror and ruined the silver coat.” Russell W 
Porter describes the same incident at 
greater length: “Humiston, the astronomer, 
came down off the mountain today with the 
strangest tale of what the earthquake did 
to the 100-inch telescope mirror. It seems 
that the mirror was resilvered only yester- 
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day This Is done twice a \ear. It has to be 
removed from its tube and lowered through 
a manhole m the floor, into the silvering 
room. Well, Humiston said they put on a 
beautiful new T coat of siher and went to 
supper. At the first shake they all hurried 
to the big telescope, to find to their con¬ 
sternation that the new r siher coat had 
disappeared. This Is what actually hap¬ 
pened: The telescope mounting, weighing 
some 50 tons, has its polar bearings float¬ 
ing in mercury. The mercury had been 
forced out of the containers, pouring across 
the floor to the manhole, and down on the 
mirror They are resih ermg it again today.” 

4VTHEN doesn’t a totally reflecting prism 
w totally reflect 9 When the hypothenuse 
face is slivered, as occurs m combining the 
diagonal for a finder with the outer hy¬ 
pothenuse face of the mam prism. Experi¬ 
ments described m the Rente d’Optique , 
October, 1932, show that a coat of silver 
on the outside, especially if thick, actually 
affects the percentage of inside reflection 
as much as one half. To test whether the 
reflection had really been changed to metal¬ 
lic reflection, mercury was placed against 
the outside, instead of sil\er The index of 
reflectivity was then the same as that of 
mercury 7 , showing that the reflection was 
metallic. Just why this change takes place 
is not stated Maybe nobody knows. 

“ririHE Bulletin” is the name of a month- 
ly publication of high intrinsic merit, 
sent out by “The Texas Observers,” 312 
West Leuda, Fort Worth, Texas. Its em¬ 
phasis is on observing and it is well worth 
the dollar a year it costs. 

As is now well-known, a 76-inch tele¬ 
scope is soon to be built for the Unhersity 
of Toronto. We learn that its mirror disk is 
to be of Pyrex and is shortly to be shipped 
from the Corning Glass Works at Corn¬ 
ing, New York, to Sir Howard Grubb. Par¬ 
sons and Company, at Newcastle-on-Tyne, 
England, for figuring and mounting. 

Can anyone furnish the specifications 
for designing a telescope rifle sight? We 
receive occasional requests for these data 
but ha\e not been able to lay hands on any 
kind of working specifications, 

Here’s a note from “Wally” Everest, 
the HCF man, who lives at 15 Alien- 
gate Avenue, Pittsfield, Massachusetts, in 
which city one of the big General Electric 
shops and laboratories is located. He says* 
“Things are moving fast up here. We are 
forming ‘The Berkshire Astronomical Asso¬ 
ciation’ which will include some of the best 
brains in the local branch of the G E. Co. 
—about 40 men of more or less important 
standing here. About 15 are making tele¬ 
scopes. As many more are rarin’ to go and 
the rest are interested in the mathematical 
or scientific side of it. It’s getting terrible 
—the whole gang is simply going nuts, 
possibly finding in this game a “welcome 
relief from the mental strain of the de¬ 
pression. You can any time see a couple of 
birds, high up m the organization, discuss¬ 
ing some fool point in connection with 
astronomy or telescope making.” 

If the depression has been driving you 
crazy, don’t consult a psychiatrist. Instead, 
take up the hobby of telescope making and 
stay crazy about something really worth 
being crazy about. There are now several 
thousands of us, some of us harmless, who 
are crazy over this hobby. Investigate. 


TWO AXXOIACEMEXTS 

First—OUR NEW FACTORY, at the address below, where we aie 
better equipped to offer the finest materials for Amateur Telescope 
Makers, as well as telescope accessories, equatorial mountings and parts 
and complete reflecting telescopes both large and small. 

Second—By a special arrangement with the manufacturers of Dali- 
Made Tolies and Kellner oculars, we are enabled to offer these unex¬ 
celled eyepieces at low cost. Details included m geneial catalogue. 

Send 6c in stamps for 24 page FULLY ILLUSTRATED 
CATALOGUE, or if yon already have our catalogue, 
ask for literature on the famous Dali oculars. 

TINSLEY TELESCOPE & INSTRUMENT CO. 

3372 Adeline Street Berkeley. California* 


Headquarters for 

Telescope Makers Supplies 

Mirror Making Outfits, Eyepieces, Small Lenses, Hobbygrafs, 
Prisms, Mirrors, Mounts, Optical Glass for Refractors 

Summer Specul: First-class Pierce Eyepiece, 1" efl 3 lens type $3 50 
Erector Varying powers and Erect image with >our eyepiece $6 

Finder Telescope, 3V4" objective, with brackets to attach $6 

Drawings for above, wuth achromatic lens, and eyepiece lenses $2 

Prism-Eyepiece Holder \nd Slide, ready to attach to telescope S3 50 

SEND YOUR MIRROR FOR FREE TEST AND XDMCL 

Free Price List 

JOHN M. PIERCE II Harvard St., Springfield, Vermont 


200X MICROSCOPE $2.95 

The NEW BRGWNSCGPE “SENIOR” 

The most powerful microscope in America for 
anywhere near the money r 
Magnifies 200 diameters, or 40,000 areas 

A high powered 200X. 8 lem>, 12 inch, brass mi¬ 
croscope including slides, disseitmg needle and 
tweezeis, postpaid at the amazing prne of only 
$2 95 * Mail orders to 

THE BROWNSCOPE CO. 

Dept 32 329 W 28th St New York 


Astronomical Telescopes 


1423 San Diego Blvd 


EYEPIECES, $4 00 each 
JOHN E MELL1SH 


Escondido, Calif. 


SPECTROSCOPES 

Hand Spectroscope, Direct Vision $ 5 00 
Scale type Spectroscope 15.00 

Circular on request 

LABORATORY SPECIALTIES CO. 

Box 125, Wabash, Indiana 


Silvering Made Easy by the barrel Process 

Kits supplied which contain all necessary ingredi¬ 
ents m measured quantities Specially recommended 
for telescope mirrors Failures eliminated. Equally 
successful m the hands of novice or expert Full direc¬ 
tions with each kit Send for deseriptue circular. 
THEODORE WOOD 

Draper Observatory, Hastings-on-the-Hudson. N Y. 


r-TELESCOPE MAKERS- 

SPECIALS AT LESS THAN HALF PRICE 

Make that extra telescope NOW. We were fortunate 
in buying a quantity of 9" dises, I" and IV' thick, 
guaranteed quality, at a low price. While they fast 
you may get the complete set, including 2 glass discs, 
abrasives, pitch, beeswax and rouge, for only . $5 

3d Ed. Telescope Making, 500 pages, with above 
order, only . .. . . . . $2.50 

9" Mirror, polished, figured, parabolized, sil¬ 
vered, lacquered, ready for use. $50 

RACK AND PINION EYEPIECE HOLD- 
ERS, Precision made. Standard V/* n i puts pro¬ 
fessional touch to your telescope . „ . —$7.50 

1" Ramsden eyepiece, stand. \ X /T dia.. $2 2' 

1" Prism suitable for 6" or 8"—- -$2.75 

The above items are guaranteed to be of the 
highest quality or your money mil be refunded. 

Sotd for 1&33 catalogue m Telescopes, ; 
Microscopes. Binoculars and Optical Supplies. \ 

PRECISION OPTICAL SUPPLY CO. j 

991 E, 163rd Street New York City j 


Reflecting Telescope Supplies 

Duality Goods at extremely low prices 

line Arhiumatie Len- mane by Russ Ltd 
40 mm F L Each in Bra-.-. Cell —$2 50 

00 Prams, Optical Glass 

V\$l 00,1", $2 00.1*4", $3 00,1 J Y%$4 no,Hi",$6 t.O 
New low priiea in Relief tor Kits 
4", $2 75; 0", $3 50, T", $5 00 
New, auuiutelj ioun»l, polished plate glass Not bargain 
Nat j pox t hole glass Each Kit f ontauis sufficient quuntitj 
of tested Abrasive-,, Rouge, Pitch Sait Postpaid New 
Catalog Liats, out Man* more baigams Sent Fiee 
FRED MULLER, 2l7-7th Ave , New York, N Y 



RAMSDEN EYEPIECES 

Lenses made from finest optical glass 
Mountings of polished brass 
A quaint, ejepuw 

0. D 1* 4 " Each $100 

SILVERED DIAGONALS 

Use in place of prisms 
Front face silvered and lacquered 

diagonal for 6" Mirror $ ,30 XV' x IV' 

“ ** 8" “ 75 IV' x 2" 

« « nr *• i.oo r x 2V' 

“ “ 12" “ 1 50 2 V' x 3" 

MIRRORS 

Silvered and Lacquered 
Brashear Process 

6" to 8" $3.5# 9" to IT $5.00 

All goods shipped prepaid, Write 1 for efreidwr of 
supplies for T©J«jet»e 

DONALD A, PATCH 

3$ Crescent Street I ,W 
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SCIENTIFIC AMERICAN 
BUILDING 

24-26 West 40th Street 

Opposite New York Public Library 

New York City 

OFFICES % 
INDIVIDUAL FLOORS 

Available 

North light • Fresh Air • Sunshine 



The maximum in Transportation Facilities. The 
minimum in traffic congestion. The highest type of 
service and tenant occupancy. Rentals have been ad¬ 
justed to meet the requirements of today. 


Cross & Brown Company 

Agent 

270 Madison Avenue. N.Y.C. CAledonia 5-7000 


By ALBERT A. HOPKINS 

Cyclopedia of Formulas 

Dressed in an attractive new binding, stronger 
and more flexible than the old, this standard refer¬ 
ence is an indispensable unit for libraries, labora¬ 
tories, research shelves and the home. Librarians 
tell us it is one of the most frequently consulted 
books and its well worn condition, wherever 
found, attests its usefulness. Over 15,000 formulas 
cover every conceivable application.—$5.50 post¬ 
paid, domestic. 


SCIENTIFIC AMERICAN • 24 WEST 40th STREET • NEW YORK 


PATENTS 


TRADEMARKS 

MUNN, ANDERSON, STANLEY. FOSTER & LIDDY 

ORSON D MUNN 

T. HART ANDERSON 
SYLVESTER J LIDDY 

Nt Y. BAR 
LESTER A. STANLEY 
SAMUEL W. FOSTER 

D. C. BAR 

MUNN a CO. 

EST. 184.6 

PATENT ATTORNEYS 

SCIENTIFIC AMERICAN BUILDING 


24-26 WEST 40TH STREET, NEW*£QRK CIT-Y 

f ats F* J5T„ K. w, 

; , WJtypftUNfilnDII* D. C. 

L. ; '. 

582 MARKET ST. 

, * SAN FRANCISCO. CAL. 

7!4 SOUTH HILL ST. 

LOS ANGELES, CAL. 


CURRENT BULLETIN 
BRIEFS 


The “Air Rover,” a two-tube, battery-op¬ 
erated short-wave set, consistently brings 
m broadcast entertainment from European, 
South American, and other foreign sta¬ 
tions on a loud speaker. These unusual re¬ 
sults are possible through the utilization 
of modern vacuum tubes in an ultra-sensi¬ 
tive circuit. Parts for this set cost less than 
six dollars, exclusive of accessories. Top 
and bottom \iews, list of parts, and addi¬ 
tional information from Allied Engineering 
Institute, Suite 541, 98 Park Place, Neu 
York, N, Y , 10 cents. 


Laundry Machinery—Constri ction and 
Lubrication ( Lubrication , Vol. XIX, 
No. 4, April, 1933) describes the machin¬ 
ery found m laundries and suggests the 
various greases and oils for lubrication. 
The Texas Company, 135 East 42nd Street , 
Neu York City — Gratis. 


Autogiro Highlights for 1932 reviews 
Autogiro development and progress 
during the past year. There are many ex¬ 
cellent pictures. Autogiro Company of 
America , Pitcairn Field, Willow Grove, Pa. 
— Gratis. 


Industrlal Co-operative Gardening. The 
B. F Goodrich Company faced a two¬ 
fold problem created by the marked decline 
m business. Weekly working hours for "wage 
earners m the rubber industry had been 
reduced so drastically by 1932 that further 
elimination of workers seemed necessary, 
unless those employed three days or less 
could augment their earnmgs and m this 
way provide adequate subsistence for their 
families. Various relief plans w T ere sug¬ 
gested; a co-operative farm operated on 
mass production piinciples seemed the most 
practical solution of the problem. Akron 
Community Gardens were formed and the 
rubber workers became gardeners The 
story as outlined in the pamphlet is of sur¬ 
passing interest. The B. F. Goodrich Com¬ 
pany, Akron, Ohio — Gratis . 


Code for Protection Against Lightning 
(Bureau of Standards Handbook No. 
17) supersedes a previous handbook. The 
protection of persons and property against 
lightning is a subject of widespread in¬ 
terest and considerable importance. Fire 
j damage from lightning shows losses which 
aggregate 9.000,000 dollars annually. Super¬ 
intendent of Documents, Washington, D. C. 
—15 cents (coin). 


Manufacturing Market Statistics (Do¬ 
mestic Commerce Series No. 67). This 
book constitutes a forward step in the as¬ 
sembling of data to assist distributors of 
goods used by manufacturing industries to 
locate possible markets and estimate prob¬ 
able demands in different sections of the 
country. This immense mass of material 
was collected, arranged, and tabulated by 
competent employees. Superintendent of 
Documents, Washington, D. — $1.00 

(money order). 1 1 , 
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THE SCIENTIFIC AMERICAN 
DIGEST 

f Continued from page 8-1) 

of the®? ha\e been hea\y The four ship^ 
of the American Merchant Lines. however, 
haie sailed since mid-Apnl with e\ery cabin 
booked. The indications are that capacity 
sailings will be the order for the remainder 
of the present summer season although, in 
general, it ma> be considered the worst 
travel season since 1913 

Self-Shining Shoe-Leather 

B OOTBLACKS are slated as the next 
wctims of technological unemployment, 
according to glowing announcements from 
the Mellon Institute of Industrial Researcli 
where C H. Geister claims to lia\e per¬ 
fected a shoe leather that w T ill ‘"shine itself “ 
The new type of leather is produced In 
incorporating a combination of filhn'i 
agents during the tanning operation m 
such a w T ay that the fibers of leather ar* 3 
both supported and lubricated This is 
said to add materially to the life of the 
shoe and to help It keep its shape while 
being worn. Having no hard surface, the 
skins can be worked without the usual 
danger of factor)' damage, simplifying 
handling throughout the process of manu¬ 
facture. 

Shoes fashioned from the new leather 
are said to require no dressing, and * a 
buffer and friction brush bring out a rich 
finish of any desired brilliance. 

All colors are said to be more perma¬ 
nent because the color is constantly re¬ 
vitalized by the material with -which the 
skm is impregnated. Other advantages are 
that it is more durable, practically scuff- 
proof, and is soft and pliable to an un¬ 
usual degree, yet retains the advantage of 
kid m permitting the foot to breathe,— 
A. E B. 


SELF-CONQUEST THROUGH 
SELF-ANALYSIS 

(Continued from page 56) 

and ways and means towards relief. In 
dreaming while asleep, the dream comes 
first, the sensation of cold follows. For 
example; one goes to sleep in a cold room 
with insufficient bed clothes and dreams 
that he is marooned on an iceberg. The 
alarm, from a sense of danger, awakens 
the sleeper, so that the conscious feeling 
of cold will compel him to seek relief. 
E\erv one possesses his own individual 
symbolic language. No two are alike. The 
attempt to interpret the dreams of one in 
terms of the symbols of another is unsound 
and leads to error. 

It is obvious, therefore, that accurate 
analysis of one person by another is im¬ 
possible. The analyst can only Instruct and 
guide; he can no more analyze another 
than he can digest another’s food. 

There are almost as many methods of 
psychoanalysis by free association as there 
are psychoanalysts. They all lay stress on 
the necessity of following a routine that 
begins first with an uncontrolled outpour¬ 
ing of feelings and thought, followed by 



SpewhlessJVhen aFcwWords 


But now 1 oast face the largest audience 
without a trace of stage fright 

T HE annual banquet of our Association matter how timid and self-conscious you 
—the biggest men m the industry pres- now are when called upon to speak, you can 
ent—and without a w'ord of warning the quickly bring out your natural ability and 
Chairman called on me to speak—and my become a powerful speaker Now', through 
mmd went blank’ an amazing new' home study 

I half rose from my seat, # training you can quickly 

bowed awkwardly and mum- Wftat 20 Minutes shape yourself into an out- 

bled, ‘‘I'm afraid you’ll have I a Bay Will Show I standing, influential speaker 
to excuse me today,” and You® able to dominate one man or 

dropped back m my chair How to talk before your dub five thousand 

Speechless—when a few „£ 01>0Se and resBond Send tor This Amaxing 

words would have made me 1 to toasts Booklet 

The opportunity I had been H “» gs t0 «"■«“ board “«*- This new method of train- 

waiting for all my life—and How to ten entertaining sto- ing is fully described in a 

I had thrown it away' If I Ho " es to make a „ 0 ,, t , c a , very interesting and inform- 
could have made a simple speech ative booklet which is now 

little speech—giving my opin- e $ es make al,<!r -‘ i,nner being sent to everyone mail- 

ion of trade conditions m a Hew to converse interestingly mg the coupon below This 

concise witty, interesting ij££«£*£?* booklet is called, How to 

way, 1 know I would have How to tram your memory Work Wonders With Words 

been made for life! Ho ,* y to your voeabu. In it you are told how this 

Always I had been a victim How to develop s e i f-confi- new easy method will enable 

of paralyzing stage fright „£■“ acaulr6 .. you to conquer stage fright, 

Because of my timidity, my personality self-consciousness, timiditv, 

diffidence I was just a no- w "‘ bashfulness and fear. You are 

body with no knack of im- How to become a dear, ac~ told how you can bring out 

pressing others—of putting How?.' d^tofyour *«r „f and develop your priceless 

myself across No matter concentration “hidden knack” — the natural 

how hard I worked, it all raas,er “ f “» gift within you-which will 

went for nothing — I could . - .— win for you advancement m 

never won the big positions, position and salary, popular- 


an amazing new home study 
training you can quickly 
shape yourself into an out¬ 
standing, influential speaker 
able to dominate one man or 
five thousand 

Seats! Soy Tills Amaxing 
Booklet 

This new method of train¬ 
ing is fully described in a 
very interesting and inform¬ 
ative booklet which is now 
being sent to everyone mail¬ 
ing the coupon below. This 
booklet is called, How to 
Work Wonders With Words. 
In it you are told how this 
new easy method will enable 
you to conquer stage fright, 
self-consciousness, timidity, 
bashfulness and fear. You are 
told how you can bring out 
and develop your priceless 
“hidden knack”—the natural 
gift within you—which will 
win for you advancement in 
position and salary, popular- 


the important offices simply because I was ity. social standing, power and real success, 
tongue-tied in public You can obtain your copy absolutely free 


tongue-tied in public You can obtain ; 

And then like magic I discovered how to sending the 
overcome my stage fright—and I was coupon, 
amazed to learn that I actually had a C & 

natural gift for public speaking. With the itOW a6Ht 
aid of a splendid new method I rapidly de- 
veloped this gift until in a ridiculously short CDlJli 
time, I was able to face giant audiences— jf" IV 
without a trace of stage fright. 

Today I am one of the biggest men in our NORTH AMI 
industry. Scarcely a meeting or banquet is 36 oi Michigan Ave. 
held without me being asked to speak. I 
am asked to conferences, luncheons and ■ Nertfc American tm 



NORTH AMERICAN INSTITUTE 

3601 Michigan Ave. Dept. 228 -C Chicago 

j».«-««« - —— 

* North American Institute, * 


banquets as a popular after-dinner speaker. | Michigan Ave., Dept. 228-c, ctmag©. 
This amazing training has made me into a | 

self-confident, aggressive talker—an easy, m wonder# wm u ®rd<, md urn informal 
versatile conversationalist— -a 1 m o s t over- ■ ymT Course Effeetire Sp ** kta ** 


No matter what work you are now doing I . 

or what may be your station in life: m mm ******'em 














90 


SCIENTIFIC AMERICAN 


AUGUST • 1933 



the revival and fixation of the subject’s 
sex love and attachment to someone. And 
this is what is so generally condemned 
bv the clergy and other defenders of com¬ 
mon decency and morality, for it is a 
common practice among analysts to direct 
the transference of their patients’ affec¬ 
tions to themselves. It is yet to be made 
clear by those who profess to cure by 
means of psychoanalysis whether the 
“healing balm” is embodied m tbe ex¬ 
ploration of the subconscious or the grati¬ 
fication of one’s sex lo\e with the person 
of the obliging analvst. or both. 


Do you always impress the people whom you , 
want to impress 5 Are you certain that you are t 
net making errors when you think you are speak- j 
ing faultlessly 5 Do you, without realizing it, i 
make mistakes in English which cause others to 
silently criticize you? Can you write a graceful 1 
social note—or a good business letter 5 The pit- j 
falls of English are many, so unless you have an J 
infallible guide, you unconsciously may be mak- j 
mg mistakes that are holding you back from the 1 
social or business success you seek 

Are you ever hesitant about the correct pro- } 
nunciation of many words which you read in the J 
daily news and which are used frequently m 
conversation 5 How many people do you know 
who pronounce these words correctly 5 Los j 
Angeles, New Orleans, Versailles, Hawaii, San 
Juan, Fascists, II Duce, scenario, maestro, et 
cetera 

MAKE THIS SIMPLE TEST 


I T must be obvious even to the lay reader 
that these pretensions are not scien¬ 
tific, honest, or even decent The question 
naturally arises: “What and how does psy¬ 
choanalysis cure 9 ” We know that disturbed 
emotions seriously impair and disturb the 
functions of body as w T ell as nund and 
that many if not most instances of these 
disorders originate m the unconscious 
mind. The svmptoms are vague, unreason¬ 
able fears, all sorts of inhibitions, inward 
conflicts, strange cravings, great irritability, 
general nervousness, shyness, timidity in 
social contacts, inability to concentrate. 
The unfortunate sufferer is constantly sub- 


Say the words aloud—then refer to your dic¬ 
tionary. 


precedence 
bouquet 
clique 
cuschaige 
l eret 

mesmerize 

address 


finance 

oilman 

route 

apparatus 

penalize 

gianun 

height 


obesity 

resource 

cello 

mischievous 

imiuirv 

status 

lingerie 


How many did you pronounce correctly? Un¬ 
less you are above the average, you will be 
amazed to find that you have mispronounced 
many of them* 


AVOID MISTAKES THIS NEW, 
EASY WAY 


Dozens of enthusiastic letters are being re¬ 
ceived every week from young men and women 
who cannot afford to have their speech betray 
them The business and social advantages which 
SPEECHCRAFT is opening up for them can be 
yours Here at last is a method you can use at 
home m your spare time and rid yourself forever 
of the fear of making mistakes in grammar, spell¬ 
ing, pronunciation, and the handicap of speak¬ 
ing and writing incorrectly. 

SPEECHCRAFT is NOT a mere set of books. 
It is a 50-lesson course in Better English, Ef¬ 
fective Speaking, and Letter Writing, conducted 
under the personal guidance of experts Nothing 
like it has ever been written or attempted Every 
step is simple No memorizing, no copying, no 
hard-to-learn rules You may go as fast or as 
slow as you wish. Full tuition refund, if not 
entirely satisfied 

GET YOUR FREE COPY TODAY 
'’The Way To Win With Words” 


We would like every person who reads this 
Announcement to have a FREE copy of “The 
Way To Win With Words ” 

So fill out and mail the coupon 
below There is no obligation 
of any kind on your part. See 
f cr yourself how SPEECH- 
GRAFT Training will be in¬ 
stantly reflected in your Eof- 
Jish, speech, and letters Do it 
now* 


SPEECHCRAFT, INC. 



Dept. SA-10, 25 W. Elm St, Chicago, III, 


J SPEECHCRAFT, INC , Prist SA-hi 
I 25 W, Elm St, Chicago, 111 

} Send me without obligation, your big 
J book, “The Way To Win With Words ” 

j Name 

| Address ( 

I City .. 

I 

UfL_z. 


'i 

i 


free 


State... 


Oceopttioa 


ject to unreasonable worry and fretfulness 
and is unable to endure the shocks, fric¬ 
tions, and general "wear and tear of every¬ 
day life. He is morose, self-centered, and 
becomes easily embarrassed. In severe 
cases, there mav be insomnia, loss of ap¬ 
petite, low blood pressure, palpitation of 
the heart, glandular disorders, hysteria, all 
forms of hysterical paralyses, impotence, 
craving for stimulants and narcotics, speech 
defects and a thousand and one other symp¬ 
toms following m the wake of a disturbed 
sympathetic nervous svstem The causes of 
the trouble are repressed and pent-up emo¬ 
tions in the subconscious, causing a constant 
conflict between two separate parts of 
one’s personality. In other w r ords the sub¬ 
conscious is in a state of rebellion, and 
disrupts the mechanisms of the entire 
phvsical and mental commonwealth. 

The cure of this miserable situation is 
usually found to be a complicated and 
difficult problem. The problem must he 
approached cautiously. The objectse of 
any and ail treatments should be to end 
the inner conflict, release pent-up emotions 
and device wavs and means to still and 
relieve and divert unsatisfied cravings. As 
stated before, the “wound” is situated an 
the subconscious mind. The patient’s con¬ 
scious mind, therefore, must be extended 
to beyond its ordinary boundaries until that 
which existed independently in the sub¬ 
conscious is joined to and made part of the 
conscious. This is the first stepping stone 
toward a cure and can he accomplished 
with the aid of a hypnotic suggestion, free 
association, or solving the code messages 
to the conscious by way of dreams The 
patient’s discovery of the fundamental 
cause and nature of his disorder relieves 
or at least allays some of the anxiety and 
fears that torment him. Faith in himself 
and self-confidence is partly restored. Hope 
is re-awakened and the natural enthusiasm 
that follows is a valuable factor in pro¬ 
moting further improvement by becoming 
a powerful and constant auto-suggestion. 

Another element that has to be combated 
is the fixation of emotional and mental 
habits. The patient must constantly exer- 
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en; possible markets quoted— 
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Every manuscript "serviced” 
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experience. 

Speeches and manuscripts 
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proofread. 
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To Help You Choose 
THE RIGHT BINOCULAR 

Clip and mail the coupon below and 
we will send you a sample copy of The 
American Rifleman magazine con¬ 
taining an unusual article on "Choosing 
a Binocular” —a practical and compre¬ 
hensive analysis of modern binoculars 
To many, the high sounding terms com¬ 
monly associated with binoculars are only a 
meaningless jumble of words, giving little 
or no light upon the subject This timely 
article, therefore, is of special mteiest not 
only to the man who has need for a field 
glass, but also to the student of science who 
wishes to inform himself on the historical 
development of magnifying glasses 

As the name suggests, Tin: A meric y\ 
Riflem vn is a firearm magazine for scientific 
minded Americans It keeps you posted on 
the latest dev dopments m ai ms and ammuni¬ 
tion In eveiy issue you will find unusual 
articles of this kind And if you like sugges 
tions for putting your woikshop to good use, 
you will find plenty of ideas m the Riflf- 
mvx. Amateur gunsmithrig, reloading am¬ 
munition, wood checking, engraving of gun 
actions, these and other hobbies are regularly 
discussed m the Rifllmvx 
A year’s subscription costs but S3 Of) and 
gives you all the puvileges of membership 
m the National Rifle Association, too Let 
us tell you more about these privileges Bet¬ 
ter ask for this sample copy of the Riflem vn 
today as the supply' is limited No obligation 
if course 


National rifle asssociation 

823 Baxr Building, Washington, D. C. 

Gentlemen Please send me without obliga¬ 
tion a copy of The American Riflem\n 
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mailing and handling 
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cise his will and subject himself to strict 
discipline and self restiamt. 

At the commencement of the treatment 
the patient should be instructed and 
trained to apply self-analysis by means of 
free association. The procedure is as fol¬ 
lows 

First comes the systematic tabulation of 
emotions, fears, craungs, inhibitions, re¬ 
pressions, likes and dislikes, subjectse 
feelings, and any other svmptom that the 
patient is aware of He is instructed to j 
select a quiet room where he is undis- J 
turbed, provide himself with a pad and j 
pencil and jot down his symptoms, feais i 
desires, aspirations, disappointments, weak- | 
nesses Each item is taken up one at a j 
time and subjected to free association. It ’ 
wall be observed that occasionally some | 
word, image, or idea may crop up, that ! 
acts as a barrier to further association. ! 
When this occurs, the word or sentence 
should be underlined with red ink as it 
leads to some repression or inhibition and i 
part of some hidden complex A separate 
list of words imdeilmed with red ink is | 
compiled j 

The elements of the list are then com¬ 
pared with one another to determine the 
association relationship that connects 
them, to form a coherent idea that may 
restore to the memory some forgotten event 
that may be an important factor in the 
formation of the complex. At the termina¬ 
tion of each sitting, which should last an 
hour, another list is compiled, each item 
imdeilmed with a blue pencil. This list is 
to record all the facts and remembrances 
reclaimed and rediscovered and restored 
from the unconscious to the conscious 

A DAILY application of this routine for 
two or three w T eeks will unfold an 
amazing lot of material from the innermost 
depths of one’s being. The information will 
be fully* understood by the “self-analvst 1 ’ 
in revealing the origin, nature, or cause of 
the trouble. As the analysis progresses, 
more and more paths will be opened up 
until the entire panorama of subconscious 
activity is unfolded. One thus comes face 
to face with his other self With this realiza¬ 
tion comes a sense of power over the re¬ 
bellious second ego The mentality of the 
patient is broadened. Mental functions im- 
piove, enabling the creative urge to func¬ 
tion unopposed. 

The patient now discovers that his self 
confidence and faith in himself have been 
restored. He has become more receptive to 
wholesome constructive suggestions. His 
true character and personality unfolds itself 
m all its power and glory. The awakening 
of the new* spirit leads to greater efficiency, 
better health, contentment, and happiness. 

AMERICAN -JAPANESE 
RELATIONS 

{Continued from page 73) 

volve unjust sacrifices. It is well to con¬ 
sider here the words of J. O, P. Bland, that 
eminent British oracle on things Oriental. 

It is an anomaly, says he, for America, who 
had repudiated the League and the Ver¬ 
sailles Treaty and had refused to bear the 
post-war burdens, to sponsor a parley where 
the United States reached a naval agree- ■ 
ment with both Great Britain and Japan, 
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Gem provides this valuable help 
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successfully dissolved the Anglo-Japanese 
Alliance, and substituted in its place the 
Nine Powers Treaty wherein American su¬ 
premacy was tacitly acknowledged. Fur¬ 
thermore. in spite of the revelation of the 
infamous Li-Lobanov Treaty, Japan, in¬ 
stead of getting further concessions, actu¬ 
ally returned Shantung to China. 

Not only did Japan accept the results 
but in addition slashed the army consider¬ 
ably Military and naval appropriation* 
were curtailed. Yet the Japanese Empire 
has as neighbors the Soviet Union with 
its huge army and China in chaos with it* 
2,600,000 men in the recognized armie*— 
two of the world's supreme enigmas. 

The*e peaceful gestures did not get sup¬ 
port from the outside powers. The United 
States Congress passed the Japanese Ex¬ 
clusion Law m 1924. giving what seemed 
to Japan a rank insult and which inci¬ 
dentally was a unilateral abrogation of the 
1907 agreement. Few acts by foreign pow¬ 
ers have hurt as much as this. Japan does 
not question the American right to restrict 
immigration. She asks only for equality. 
The question is not one of economics; on 
an equality basis, the maximum quota for 
Japan would have been but 187 per year, 
the Insignificance of this quota removing 
the issue from such questions as those of 
labor standards. To the Japanese it is a 
matter of fundamental principle in the 
search for equality. 

Withm a few years. Congress passed the 
Hawley-Smoot Tariff. To Japan this was 
an economic blow*. If foreign trade is val¬ 
uable to America, to Japan it is imperative. 
Unlike this country, she has almost no iron 
or other necessary minerals. Her food sup¬ 
ply is inadequate, since her population 
density is nearly 2800 per square mile of 
cultivated land. 

T OWARDS China, for many years, savs 
Hallet Abend, the China correspondent 
of The i New York Times f the Japanese were 
patient and forbearing while “every effort 
was made to find a solution of the differ¬ 
ences between the two countries by meth¬ 
ods of fair and open negotiations.” China 
itself frustrated these efforts, he concludes, 
b> its disorder and disregard for Japanese 
rights. In Manchuria, War Lord Chang 
for years brought pressure to bear in order 
to fc * drive Japan to the sea.” He was con¬ 
fident in the pow'er of Ids huge armv of 
300,000 men. Even the Cential Government, 
declares Dr. Mac Murray, “has been refus¬ 
ing to be bound by am treaty that seemed 
to obstruct what she conceived to he her 
national destiny . . and among them she 
thus denounced, in 1928. the basic treaties 
of friendship, establishment, and commerce 
between herself and Japan.” 

We can see clearly that liberalism, in¬ 
stead of receiving co-operation, was facing 
extreme difficulties from America due to 
lack of understanding and from China be¬ 
cause of the flagrant treaty violations by 
the irresponsible Chinese war lords, 

A consideration of the American-Japa¬ 
nese trade shows that the animal average 
between 1927 and 1930 was around 670.- 
000,000 dollars. This is well above a third 
of the total American trade of 1,800,000,- 
000 dollars with the Orient. America is 
by far the most valuable customer for 
Japan. More than 30 percent of the Jap¬ 
anese foreign trade is with this coun¬ 
try! while between 40 and 43 percent 
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5S5! INVENTIONS PAY 

Millions have been made from ideas prop¬ 
erly developed and protected by inventors- One 
of the first steps U the development of a 
practical working model. 

Send life rough sketch or model of jour idea 
We rill submit complete report backed by 30 
years* experience in model making Confi¬ 
dent iai service. Modern equipment Bank ref¬ 
erences furnished JTOSR booklet. "Making Inventions Pay.**' 
CRESCENT TOOL COMPANY. Dept. H. Cincinnati. Ohio 



of the total Japanese exports and about 95 
percent of the raw silk exports are sold to 
the United States When we remember 
how T imperative foreign trade is to Japan, 
the extraordinary value of this country’s 
good-will becomes evident. In turn, Japan 
is third on!> to Canada and the United 
Kingdom in commercial importance to this 
S country 

j Startling enough* Japan is a far larger 
| American customer than “open door” 
China. The average American export to 
! China from 1925 to 1930 inclusive was 106.- 
556.000 dollars annually , the American ex- 
| ports to Japan for the same period aver¬ 
aged 243,318,000 dollars annuallv. In other 
; "words, Japan buys about 130 percent more 
I than vast China Furthermore, a part of 
, the exports credited to China are for the 
| Japanese enterprises in Manchuria Even 
in China proper, about 40 percent of the 
total cotton import is for the Japanese mills 
m China. Similar statements could be made 
about many other items. 

When these factors are considered, the 
value of Japanese trade to this country be¬ 
comes clearer. Facts definitely show that 
the major items of mutual trade are supple- 
| mentary. The largest exports of this coun- 
| tiy to Japan are cotton, iron and steel and 
l sheet metal, machinery', oil, and timber. 

| The mam exports of Japan are silk, tea. 
j porcelain, menthol, and camphor. 

I 

I 

I T would seem that intelligence and un¬ 
derstanding of Japan will be a great 
1 factor m assuring world peace. As a well 
known American writer recently said: 

4 *A study of the American treatment of 
Japanese news reveals many things. It shows 
that although many of them are outspoken 
in their condemnation of Japanese mili¬ 
tarism the American people are inter¬ 
ested above all else in Japanese mili¬ 
tary activities. They have only a passing 
interest in the political, economic, and fi¬ 
nancial problems of Japan. Of Japanese so¬ 
cial and cultural problems, the newspaper 
< readers are permitted to learn nothing 
j whatev er.” 

j Peace in the Pacific entails an under- 
j standing of the fundamental issues. Only m 
j such an atmosphere of understanding can 
I the Japanese liberals influence the public 
of that country. Ill-considered policies by 
America can only mean increased fears by 
the Japanese and lead them to the deter¬ 
mination to assure themselves of positive 
sources of raw* materials. 

Since the Americans do not w r ant to de¬ 
stroy Japan but rather want the benefits of 
the cultural and the commercial relations, 
common sense and co-operation are greater 
protection than provocations due to mis¬ 
understanding, or a show of force. A single 
small and frail Dwight Morrow in Mexico 
created a greater spirit of friendship for 
America than any show of force ever could 
have created. So in Japan, Townsend Har¬ 
ris. Guido Verbeck, and others did the most 
to increase American prestige. 

Basically, security can come only when 
the standards of living of all are raised. 
This is possible only when the world works 
together, realizing that, even for their own 
selfish needs, the powers must help in or¬ 
der to bring the maximum of returns. This 
co-operation must be more than verbal ; it 
must be economic, political, and cultural. 
The world looks to America, as the most 
powerful leader, for guidance and progress. 


I Saved My 

FiiW3547°-V 
RAISED MY PAY 



ITT "ORK was so slack in nn regular line that T 
vv had to find something eKe to do I got a job 
in an office, but I soon found that ‘clerks could 
be hired by the carload and had to wuik foi any 
kind of wages the employer was willing to pay 
I was commencing to despan when one day, as I 
was glancing thiough a ceitain Magazine, I lead 
how hundreds of men had become expert account¬ 
ants and were solving piesem-day problems, mak¬ 
ing themselves indispensable m business today 

What I read gripped my imagination I wrote 
to find out more about the sensational training 
mentioned.^ and the amazing free book—“The 
Modern Way To Learn Accounting” which wa« 
promised By return mad I received it, and do 
you know that book was alive with ideas for ine' 
I saw a whole new world of opportunities open¬ 
ing up for me by taking advantage of this new, 
easy way to quickly learn expert bookkeeping, all 
phases of accounting; also economics, commercial 
law, business organization, income tax, auditing, 
costs, etc. 

You bet I enrolled. The Training w-as a revela¬ 
tion to me Within a short time I worked out a 
new simplified accounting system that is saving 
my firm §3,547 this year I got an immediate 
raise of $500 a year and the assurance of a real 
future with the Companv 


Send (or Free Book Today 

Find out how YOU can become an EXPERT 
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Books SELECTED BY THE EDITORS 


THE SCIENCE OF HUMAN 
REPRODUCTION 

By H. M. Par$hle\ , Sc D , Prof. Zoology , 
Smith College 

T HIS is a rather advanced scientific 
treatise on the biological aspects of 
sex, in contradistinction to the nowadays 
familiar books on the psychological 
aspects of the same subject. It explains, 
m more detail than any non-medical 
book w T e know of, the physiology of the 
mechanism of human reproduction: 
germ cells, sperms, eggs, fertilization, 
sex chromosome mechanism, the organs 
of reproduction, pregnancy, the life of 
the embno* and so on. On account of 
the amount and depth of detail regard¬ 
ing the vital points contained in this 
book, it will appeal especially to moth¬ 
ers and fathers of better than average 
intelligence, and to others who wish to 
know quite precisely and seriously the 
whole physiological process of repro¬ 
duction and development up to birth. 
This detail would probably bore readers 
of tabloid intelligence, who are usually 
con rent to acquire a vague superficial 
idea of the processes and let it go at 
that, but serious readers who can 
think and have something to think with 
will find it the answer to many ques¬ 
tions which must have arisen in their 
minds. It is not, however, pedantic and 
stuffy. Quite the reverse, for the author 
has a fine command of good English. 
Also it is distinctly not one of a number 
of hooks, some of them scientific, some 
a bit silly, on the “art of love’" which 
now T fill bookstore windows. It also con¬ 
tains a long chapter on sex glands, a 
chapter on sex behavior, and a care¬ 
fully selected bibliography of other 
books on cognate subjects. It has 305 
pages and 66 anatomical drawings, 
«ome of which are better and more ex¬ 
planatory than any hitherto published 
—$3.65 postpaid.— A. G. L 

AN INTRODUCTION TO GEOLOGY 
By W. B. Scott , Ph.D. s Sc.DPrinceton 

F OR the past 36 years ScottY Geology 
has been a standard elementary 
textbook of this science and now its 
famous author has rewritten it through¬ 
out. Either as a source of authoritative 
knowledge of earth science or as a ref¬ 
erence book this work Is Invaluable. It 
Is In two volumes which may. If desired, 

, ke purchased separately. Of these the 
first, of 562 text pages, covers physical 
pdwrtdsv , rocks, volcanoes. 


ge\sers, earthquakes, rhers. snow and 
ice, ore deposits and various other 
geological agencies and phenomena: in 
short, it gives the groundwork of the 
science. The second volume of 435 
pages co\ers historical geology from 
the original eaith to our owm times, 
dealing separately with each geologic 
time period. Both \olumes are unusually 
well illustrated and make good read¬ 
ing. Geology is an easy subject to com¬ 
prehend.—Volume 1, $3 70, postpaid. 
—Volume 2, $3.20, postpaid.— A. G. 1 


Century of Progress Series 

FLYING 

B\ Maj. General James E. Fechet (Ret.) 

T HE former Chief of the U. S. Army 
Air Corps reviews the whole advance 
in an interesting, simple, and practical 
w T a\.—$1.10 postpaid. 

CHEMISTRY TRIUMPHANT 

B) W ilham J. Hale , Dir. Research, Dow 
Chemical Company 

C HEMISTRY'S rise and reign in a 
chemical world, and its influence 
on politics as well as economics, is pre¬ 
sented with broad consideration, show¬ 
ing how nations have achieved world 
dominance by the aid of some special 
development.—$1.10 postpaid. 

ADJUSTMENT AND MASTERY 

By Robert S. Woodworth, Prof. Psy¬ 
chology, Columbia 

D ELVING into the whys and where¬ 
fores of behavior, the author con¬ 
siders first the psychology of the positive 
side of life—mastery—then that of the 
passive side—ad j ustment—illustrating 
both with cases and experiments. A 
most interesting presentation.—$1.10 
postpaid. 

INSECTS 

By W. P. Flint , Entomologist III . Agric . 
Exp. Station, and C. L. Metcalf, Prof . 
Entomology, 111 . University 

H OW man and insects fight each 
other and what they fight about 
and why.—$1.10 postpaid. 

TELLING THE WORLD 

By Maj . General George O. Squier (Ret.) 

T HIS famous inventor describes how 
the entire science of communication 
has been built up on a few fundamental 
facts. Naturally the Signal Corps in 


peace and war gets due credit.—$1.10 
postpaid. 

SPARKS FROM THE ELECTRODE 
By C. L. M ant ell, Ph D. 

A DESCRIPTION of the growth of 
the electro-chemical industries, 
how the metals are refined, how electro¬ 
plating has assumed such large propor¬ 
tions, how we can make substances 
harder than nature can make them, and 
how we prevent corrosion.—$1 10 post¬ 
paid. 

LIFE-GIVING LIGHT 

By Charles Sheard, Prof. Biological 
Research, Mayo Clinic 

L IGHT and life and their intimate re- 
l lationship from candles to sunlight 
are entertainingly considered from a 
scientific background which is most hu¬ 
manistic.—$1.10 postpaid. 


THE STORY OF EARTH AND SKY 

By Carleton and Heluiz W / ashburne, 
with Frederick Reed 

I F you have a son or daughter, aged 
10 or more, whom you would like 
to interest m science, we heartily rec¬ 
ommend this book for that purpose. It 
deals with earth history and astro¬ 
nomical science, and is a rare com¬ 
bination of interest, real adaptation to 
the juvenile mind, and perfectly au¬ 
thentic science. Here are some of its 
chapter heads: The Earth is Formed; 
Life; Animals Begin to Live on Land; 
The Age of Furry Animals; Creeping 
Ice; A Boy of Long Ago; Hunting the 
Saber-tooth Tiger; Wliy No One Lives 
on Mercury; An Imaginary Trip to 
Mars, Stories from the Sky. Children 
would like this book (incidentally, so 
would you). After devouring its con¬ 
tents, J. V. I., aged 10, wrote: u "The 
Story of Earth and Sky 5 is very inter¬ 
esting. Children can understand the 
words—they are not ten miles long. The 
chapters about stars are very interest¬ 
ing. I am sure other people will enjoy 
this book as much as I did.”—$3.70 
postpaid.— A. G. I. 
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COMMERCIAL PROPERTY NEWS 

Conducted In SYLVESTER J. L I D D Y 


Member of the New York Bar 


Medical Patents Scored 

T HE possibility of too widespread a use 
of patents for their products by com¬ 
mercial research laboratories working m 
the medical field was criticized recently bv 
Sir Henry H Dale, director of the Na¬ 
tional Institute of Medical Research m 
London and secretary of the Royal Society 
of London, in an address at the opening 
of the new research laboratories of Merck 
& Co., manufacturing chemists. 

Sir Henry said that too widespread a 
use of patents by drug concerns supporting 
laboratories injured the medical tradition 
w herebv new knowledge is placed at the 
disposal of the profession 

In discussing commercial laboratories, 
however, he said that biological or natural 
discoveries, and invention of synthetic 
substances, should be distinguished one 
from the other. 

“If the industry of any country tells me 
that it can only promote research, and 
apply its results m this synthetic field of 
therapeutic invention, by the use of 
patents, it is not for me to contest the 
statement,” Sir Henry said. “But I am cer¬ 
tain that patents m the medical field will 
do no service even to industry unless thev 
are so used that they serve also the great 
medical tradition, so that industry wins 
and retains the confidence of the academic 
laboratories and the clinics ” 


Shirts in Trade 

T HE Federal Trade Commission has 
ordered Madison Mills, Inc., New York, 
dealers m men's shirts and other wearing 
apparel, to discontinue describing goods 
made of cotton with rayon stripes or ribs 
by use of phrases containing the word 
“Satin” without the proper qualifications 
The company is also to cease using on 
swatch cards, labels, or m advertising, in 
connection with the sale of shirts or other 
wearing apparel composed of cotton, the 
words “Normandy Flannel” or the word 
“Flannel.” The term “Normandy Flannel.” 
a combination of the name of a wool fabric 
and the name of a section in France noted 
for producing such fabric, was held to be 
misleading and deceptive. 

Movie Film Misrepresentation 

T HE Federal Trade Commission has 
ordered Congo Pictures, Ltd., Los 
Angeles, producers of the film called 
“fngagi,” to cease representation of a mo¬ 
tion picture film as a true and authentic 
record of an expedition in Africa, or any 
other country, unless all the scenes of such 
film were actually made in Africa, or such 
other country. 

Advertising erroneously that all scenes 
incorporated in a motion picture film of 
travel in Africa, or any other country, are 
pictures actually taken in Africa, or such 


1 TR. LIDDY will he pleased to 
— 1 answer the inquiries of our 
readers who may desire informa¬ 
tion relative to the various sub¬ 
jects reported in his department. 

—The Editor. 


other countrv. or that a film is a true repre¬ 
sentation of habits and customs of races, 
tribes or communities of human beings, 
when in fact such picture is entirely fic¬ 
tional, is also ordered to be discontinued. 

An animal proclaimed to be “new to 
science” and designated in the film as 
“Tortadillo, 5 because of its resemblance to 
a tortoise and an armadillo, was a turtle 
with wings, scales and a long tail glued on 
to it, while the so-called “pygmies” said to 
be shown m their native environment were 
not pygmies at all, but colored children of 
from five to ten years of age living m Los 
Angeles 

A lion shown m the film as attacking a 
camera man and being killed was a trained 
lion m Hollywood, often used in moving 
pictures. Man) jungle scenes of the film 
were taken in a Los Angeles zoo. 

'While the word “Ingagi” w 7 as represented 
as meaning gorilla in the African language, 
it was found that there was no such word 
in any written dictionary of any African 
language, the word for “gorilla” as given 
m such dictionary being entirely different 
from the word “Ingagi ” 

Necktie Producers to Protect 
Designs 

T O discourage the growing practice of 
imitating the novelties put out by its 
members and be able to take legal action 
against manufacturers who appropriate for 
themselves and exploit the mental property 
of others, the German Necktie Material 
Manufacturers Association decided to bring 
about compulsory legal protection for de¬ 
signs of all its members’ products. 

.411 new samples will invariably be in¬ 
troduced by the association, which will, if 
necessary, legally prosecute claims of its 
members arising out of violations of the 
provisions relating to protection of sample 
designs 

The association also hopes, by means of 
these measures, to be able effectively to 
fulfill the desires of its members' customers 
for protection of the novelties bought by 
them. —Department of Commerce. 

Cigar Contents 

M isrepresentations m descrip¬ 
tions of cigars offered for sale are 
to be discontinued by Fleck Cigar Com¬ 
pany, Reading, Pennsylvania, cigar manu¬ 
facturers and dealers, according to an order 
of the Federal Trade Commission which 


directs that companv to cease using the 
w’ord “Cuba” in the brand name “Rose-0- 
Cuba” for cigars which du not contain 
substantial amounts of Cuban tobacco. 

Exception is made m instances where 
the brand name is immediately accom¬ 
panied by words clear!v showing that the 
cigars do not contain Cuban tobacco, or 
are composed entirely of tobacco none of 
which has been grown in Cuba 

Advertising or labeling cigars with the 
words “Havana'’ or “Habana” or other 
w 7 ords implying that thev are composed of 
Havana or Cuban tobacco, if and when 
they are not composed whollv of such to¬ 
bacco, is also prohibited m the Commis¬ 
sion’s order. 

The companv is also to cease applying 
to cigars sold hv it any other name or 
designation winch w r ould erroneously imply 
that they contain Havana or Cuban to¬ 
bacco 

Olive Oil 

U NDER the name of Venice Importing 
Co, Morris Heller, Brooklyn, dis¬ 
tributes olive oil to retail grocery dealers 
in several states. He has been ordered by 
the Federal Trade Commission to cease 
using m connection with the sale of olive 
oil such statements as “Imported From 
Lucca, Italy'’ and “Importato de Lucca, 
Italia,” unless or until his olive oil is m 
fact imported from Lucca, Italy. 

The Commission found Heller's use of 
the foregoing phrases false and misleading 
and tending to mislead retail grocery deal¬ 
ers into purchasing his olive oil m the 
erroneous belief that it was imported from 
Italy. It wras not so imported and had no 
Italian origin. 

Lucca. Italy, is one of the largest olive 
oil centers in the world. Olive oil produced 
there has become knowui for its fine qual¬ 
ity and delicate flavor. 

Invention 

I T is elementary that invention may re¬ 
side m a combination of elements all of 
which were theretofore separately old m 
the art, but, in order to sustain such a com¬ 
bination, it is equally clear that the in¬ 
ventor must have done more than make a 
judicious selection from the devices of a 
prior art, each designed and utilized to 
accomplish its individual purpose at a tune 
and in a place where such function is 
necessary for the operation of the whole. 
This is but the exercise of the mechani¬ 
cal ability reasonably to be expected in the 
development of the art, and has repeatedly 
been held insufficient to evidence invention, 
whether such decision be placed upon the 
ground of aggregation or upon the lack 
of an exercise of the inventive faculty.— 
Quoted 1 from Newcomb v. Mahon (C. C. A. 
6 ) 425 O. G. 215, in J mimed of the Patemt 
Office Society. ' [ 


95 





SCIENTIFIC AMERICAN 


AUGUST • 19.V, 


96 


! 100 , 000,000 

Guinea Pigs i' 

1 B\ Arthur Kallet and 

\ F. J. Schlfnk 

According to the authors of this 
hook some of the best-known food 
products, dentifrices, and cosmetics 
i are unfit for human use. The man- 
! ufacturers foist them on us by 
means of unscrupulous advertising 
1 and we test them out, hence we are ; 
i the S T00,000,000 guinea pigs ” The 

, products which axe “treated rough" 

, in this book are openly named— 
there is no evasion, no circumlocu¬ 
tion. You don’t ha\e to guess 
' whether the most terrible tooth- 
! paste is one you hear about over 
1 tbe radio. Obesity cures catch it, 
also. So do lots of cherished prod¬ 
ucts. This book will stir up a lot of i 

1 fuss and be widely read for there 

! are in this world many more gul- 

i lihle gumps wiio are game for the 

; purveyors of punk products than 

j cool calm thinking persons, and so 

' a book wTitten in the tone of this j 

j one may, after all, be the only way 

j to get at them. Intelligent readers 

■ too (such as ours! ) may find things ! 

j in it which are well worth reading 

( —with discernment.—$2.15 post- 

i paid. 

! The Moon 

! 

By Walter Goodacre. Dir. Lunar 
| ! ; Section , British Astron Assn 

| 1 The Author is the world’s leading 

j lunarian. This new and exhaustive 

;l atlas and treatise has roughly 364 

! pages (7% by 10 inches) and con- 

| tains the following: A 50-page in- j 

I troduction to the study of lunar ; 

| features; 25 separate chapters de- ; 

j scribing all the principal forma- j 

j tions on the moon. Each of these ' 

chapters contains one section of the 
| author’s well-known 60-inch map 

| of the moon, and a dozen pages of 

■I detailed descriptive matter about j 

j each individual formation. Every 

j amateur astronomer should add ; 

1 this w T ork to his library before it ! 

too goes out of print, as it has been 
published privately.—$5.25 post- | 

paid, imported. 

i 

Photocells and ! 
Their 

Application 

By V. K. Zworykin and 
E. D. Wilson 

This second edition has been great¬ 
ly enlarged to include a fresh 
wealth of information and record 
the significant advances since this 
well-received text made its appear¬ 
ance. Five new chapters have been 
added and all has been rearranged 
and augmented, thus telling the 
'1 tat word in a field which had no 
J bibliography in book form. We pre¬ 
dict the mew material will make as 
wide a sale as the first edition en¬ 
joyed.—$3 JO postpaid. 

■ SOEJSITIHC AMERICAN 
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ACROSS THE EDITOR’S DESK 


T HE close alliance between aviation and Scien¬ 
tific American - coders a period of almost a 
century. During that time we have reported 
and interpreted the significant events in the progress 
of man’s conquest of the air, and in a small wav 
have frequently contributed incentives for still 
further progress. In the Scientific American Digest, 
this issue, are announced the details of two recent 
mode! airplane meets at which Scientific American 
awards w r ere presented; also, a trophy which will 
be awarded shortly to an airplane sports pilot who 
has shown the greatest ingenuity m improving his 
or her plane since it was purchased. Here is an 
opportunity for private plane owners to show that 
they are more than just pilots—to show that they 
are interested m furthering the science of flight—and 
at the same time to compete for worthwhile prizes 
More details next month, together with a survey of 
Scientific American’s intimate contact with avia¬ 
tion since long before the historic flight of the 
Wrights at Kittv Hawk. 

$ 

A practical question, which in one way or another 
touches the lives of perhaps the majority of us, con¬ 
cern^ the inheritance of diseases. Take cancer, for 
example: If your mother or your father died of 
cancer, what are the chances that you will have it? 
Or tuberculosis, or goiter? How about syphilis? One 
often hears snap opinions on these matters, de¬ 
livered by acquaintances and occasionally, too, by 
physicians who entertain ideas which are not alto¬ 
gether scientific. We have a^ked a leading man of 
science, working in this field of research—inciden¬ 
tally the leader in this particular field—to write an 
article answering these questions and this will ap¬ 
pear next month. Readers of scientific turn of mind 
doubtless would like clearer ideas about these ques¬ 
tions than the average lav man possesses. This article 
gives them. 

m 

'"Which eye do you use?’’ This question starts the 
fourth of our articles on amateur microscopy, to 
appear next month. Actually, this article is a con¬ 
tinuation of the one appearing on pages 110-111 of 
this issue, and the two together form a part of a 
series, started in July, which will take the interested 
hobbyist through the entire range of microscope 
work, from simple fundamentals to the more ad¬ 
vanced but also more absorbing operation of the 
instrument for various purposes. From the response 
which we have had to these articles to date, it is 
apparent that the microscope affords to many of 
our readers a pleasant and at the same time instruc¬ 
tive way to pass leisure hours. If you have not been 
following our series, now is a good time to start. 
The articles have been written especially for the 


tyro, vet are sufficientlv instructive and “meaty” to 
be worth perusal by anyone who has already started 
on the hobbv- 

• 

Of all the extraordinary powers granted to Presi¬ 
dent Roosevelt by last spring’s special session of 
Congress, the Tennessee Valley Authority Act of 
1933 was the only one not largely attributable to 
prevailing world economic conditions. Under this 
Act, the President has exercised his authority to 
appoint a body of three members to develop the 
natural resources of the Tennessee River basin, in¬ 
cluding completion and operation of the Muscle 
Shoals Project. The ramifications of this body’s 
proposed work are so varied and confusing, how¬ 
ever, that it is felt that the details should be clari¬ 
fied. We have accordingly obtained from an engineer 
who is an authority on Muscle Shoals an article 
which outlines the history of the entire project and 
gives the details of proposed work. See next month’s 
issue. 

• 

Those brilliant advertising displays collectively 
known to the general public as neon signs—have 
you ever given a thought to how they are made? 
There is a real story behind the glowing tubes and 
one of our editors has been delving into the subject 
and gathering the material upon which to base it 
He has gone to the factories where these tubes are 
made and the signs fabricated, and has had taken 
a series of special photographs illustrating the more 
interesting phases of the work. Since an article of 
this kind requires much time for its preparation— 
checking and rechecking details, and getting every 
last fact correct—we cannot promise the article for 
next month, but it w T ill be presented as soon as it 
is ready. 

m 

Reports on our second test of telepathy, details 
of which were published in June, are still coming in, 
but in many cases there appears to have been a 
misunderstanding or misinterpretation of the meth¬ 
od by which the test is to be conducted. We are 
therefore publishing, on page 108, a short article 
which clarifies the seemingly obscure points, and 
are extending the time for completion of the work. 
We are desirous of obtaining, from this test, as wide 
a variety of data as possible, and take this oppor¬ 
tunity to urge those of our readers who have not 
already done so to consult the June issue again, 
make the test, and forward the results to us. 



Editor and Publisher 
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TP|R. GEORGE ELLERY HALE, Honor- 
ary Director of the Mount Wilson Ob¬ 
servatory, near Pasadena, California, has 
done more to make astronomy the most 
rapidly advancing science of" our times 
than any other man—not only as an astron¬ 
omer in his own right but even more as 
a far-seeing organizer of large undertak¬ 
ings. Three great observatories—the Yerkes 
Observatory, the Mount Wilson Observa¬ 
tory, and the ujonamed observatory which 
will center around the 200-inch telescope 
—are his creations. His special flair is for 
administration, combined with a first-hand, 
intimate knowledge of the research tools 
and activities administered—administra¬ 
tion and coordination of the rare kind 
which makes possible the best, whole¬ 


hearted efforts of others. At Mount Wilson 
he gathered around him the pick of the 
world’s astronomers and icept them work¬ 
ing together happily. 

All through the years during which he 
was organizing and developing large as¬ 
tronomical observatories he was doing as¬ 
tronomical research of his own. If he never 
had headed an institution his position in 
science still would rest easily secure on his 
research on the sun. He proved that the sun 
is a magnet, and proved the existence of 
magnetic fields around the vortices in sun¬ 
spots- Literature on solar research bears 
Hale’s name in some connection on every 
page. Few major projects in astronomical 
research or institution planning fail to 
reach Dr. Hale for the last word. 






, ' 


GIANT SCULPTURES OF 
ANCIENT PERSIA 


T HE illustration above shows a pair of gigantic 
mutilated statues at the bead of the grand stair¬ 
case of the palace of Darius at Persepolis in Persia. 
It was up this staircase that the barbaric emperors, 
Darius and Xerxes, made their dramatic entrance 
to their palaces. Much interest was aroused by the 
recent discoveries at this ancient city, particularly 
as regards the fine sculpture. Dr. James H. Breasted 
has recently returned to Chicago after an airplane 
trip to the various sites which are being excavated 
by the Oriental Institute. Other photos on page 104 













W. J. Nolan at work in the Government’s laboratory at Sunset, Maryland. Queen bee is bound to 
an operating block and inseminated from a fixed glass syringe of semen from selected drones. The 
syringe is accurately manipulated by slow motion screws. The right hand is operating the plunger 


After 10,000 Years—a New Bee; 


By RUBY M. STRICKLAND 


I N this day of constant mechanical change, the story of 
biological evolution becomes increasingly easy to under¬ 
stand. Yet there is one animal in which for 10,000 year> 
there has been so little change either in physical characteris¬ 
tics or in habits as to be almost imperceptible. Thousands of 
years before the Great Pyramid was built beekeeping was an 
established occupation of man and the honeybee of those 
days was essentially the same bee as the Golden Italian, the 
German Brown, or the common Black bee of today. While 
the human race was still in its infancy the bee race had 
reached that same state of democratic, organized efficiency 
that it now enjoys. 

But the principle of modern progress will not tolerate such 
a situation, and science has turned its attention to the static 
bee. To appreciate fully the difficulties encountered in a 
quest for a new and better bee. it might be well to look into a 
tt pica! apiary, and observe the natural habits of the members 
of the insect commonwealth. 

Here is a colony in which it has become apparent to the 
population that the queen is nearing the end of her usefulness 
as the mother of the race. But a motherless colony is a colony 
doomed! So, with that mysterious foresight characteristic of 
honeybees, the workers I who are also the rulers, constituting 
a '‘government of the people”) have, through special feeding 
and care, raised up a princess. She is a superb specimen with 
all her rightful physical heritage, but lacking that mentality 
which the workers have won through forfeiting their mother¬ 
hood. For three days since her release from the cell the new 
princess has wandered about the hive neglected and apparent¬ 
ly unnoticed. Now, at last, she has heard a mysterious call 
and she soars out into the light. 

For this very moment there have been tolerated about the 
hive some few hundred drones. They hate been loitering 


TUT A VE you ever stopped to think that the fine large 
domestic animals—horses, cattle, hogs, chickens 
and so on—with which we are all familiar are essen¬ 
tially not Nature’s work but man’s? Like our fruits 
and vegetables, our domestic stock was developed 
comparatively recently from what we should call to¬ 
day, if we could see them, only scrubs and runts. 
Breeders have accomplished this by artificial selection 
—controlled mating. But it never has been possible 
to control the mating of the honeybee, hence bees have 
remained bees until now. 

What the breeder of domestic animals has dreamed 
of is a better bee—one, for example, witb a longer 
tongue so that it might obtain nectar now unobtainable 
from deep flowers; a stronger bee that could carry 
heavier loads of honey and fly farther for them; a 
bee that was more disease-resistant and gentle. These 
qualities would have great economic value, for our 
honey crop is about 80,000,000 pounds per year. 

A method doubtless destined to produce these quali¬ 
ties, the artificial insemination of the queens from 
man-selected drones by means of delicate instruments, 
has at last been found, and bees are already being insem¬ 
inated by a few advanced breeders. Credit for making 
this advance practical goes mainly to Dr. Lloyd R. Wat¬ 
son, Director of Research at Alfred University. The 
Watson technique is described minutely in Technical 
Bulletin 326 of the United States Department of Ag¬ 
riculture, by W.J. Nolan of the Bureau of Entomology. 


about, too lazy even to feed themselves, but sallying forth 
into the heavens each noon in search of a bride. They have 
perhaps shared the same comb with the new princess, but not 
until she presses out into flight does it occur to them that she 
is the bride whom they seek. They give chase. 

At the same time in neighboring hee cities other drones 
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are instantly aware that a young prin¬ 
cess is seeking a mate and they too take 
to wing. Soon a \eritable grey cloud of 
suitors stream after the fleeing princess. 
Human eyesight can follow’ that far, 
but no one has fathomed the secret of 
the mating itself, which takes place in 
flight. To the strongest and fleetest 
drone comes the prize. With him the 
princess weds and his reward is instant 
death. 

We can witness the hesitating depar¬ 
ture of the bride-elect and the 
tumultuous departure of her 
many suitors. We can see the 
dejected return of the disap¬ 
pointed lovers. But the return 
of the bridegroom is not ours to 
see, for he has met death and 
only in the triumphant return of 
the bride have we evidence of 
what has transpired. 

The wedding, which is also a 
coronation, is over. Back to the 
hive comes a sobered queen—al¬ 
ready a widow, but a potential 
nation, for of this union will be born to 
her a million—perhaps two million 
daughters. Her few’ thousand sons will 
be the off-spring of mother alone. 

These sons or drone bees are by far 
the minority citizens of the bee colony. 
At the same time, it is their numbers, 
rather than their lack of numbers, that 
has caused the problem resulting m this 
story. For every lone princess in the hive 
there are hundreds of drones desiring 
a mate. Because the princesses of their 
own colony are so scarce and so dif¬ 
ficult of conquest these drones do a 
little courting in the vicinity of neigh¬ 
boring colonies. Neighboring drones are 
quite certain to invade their territory 
and the result is that no one knowrs 
just which colony in the neighborhood 
provide? the mate for a certain queen. 
Not only may there be hundreds of 
colonies near by, but there may be 
half a dozen distinct races within the 
flight range of drone and queen. There¬ 
fore, pure breeding by natural means is 
just about impossible. 

T HE only redeeming feature is the 
fact that it is the swiftest and strong¬ 
est drone who makes the conquest. 
Thus nature has, unaided, carried on 
for centuries a kind -of selective breed¬ 
ing that has kept the honeybee on 
at least a level plane. 

Man has not been satisfied with this 
method, however. Why should a beauti¬ 
ful Italian princess of pure strain mate 
with a drone of another race or per¬ 
haps with a hybrid, just because he 
happened to be the swiftest and strong¬ 
est drone abroad on the eventful day 
of her wedding flight? In her own race 
there are drones who are strong and 
sidft Why should she not mate with 
of than or at least with a selected 
dromtj'ff another rwe? 


In other animal and plant life con¬ 
trolled mating has long been practiced 
and has resulted in such improved va¬ 
rieties as the hard\ and productive 
Rhode Island Red hen, the seedless 
orange, the gorgeous chrysanthemum— 
once so scraggly and unattractive— 
not to mention the blight-resistant po¬ 
tato, rust-resistant wheat, and disease- 
resistant plant* by the hundreds. Not 
onlv improved varieties ha\e resulted 
from controlled mating but varieties 


so different from the original animal or 
plant that they might be mistaken for 
distinct species. 

If this progress is possible in plant 
life and in other forms of animal life, 
why should not also the honeybee re¬ 
ceive the helping hand of applied sci¬ 
ence? It w T ould be poor judgment to 
belittle the prowess of the bee, but the 
room for improvement, even so, is vast. 
Although the bee accomplishes miracles 
of flight and labor, it is at best a tiny, 
frail creature. In a life-time one bee 
produces not more than one fourth of 
a teaspoonful of honey. Therefore, think 
what even the slightest increase in wing 
power and in carrying capacity would 
mean in the total volume of honey 
produced! 

There is more nectar available every 
year than the present bees could gather 
in ten. In each section of the country 
this abundant flow of nectar is concen¬ 
trated within a short period of time. 
Other nectars are available throughout 
the season, but only in sufficient quan¬ 
tities to feed the bees. In the tulip-tree 
or tulip-poplar section, for example, 
there is no other large source of nectar, 
and yet tons of potential tulip-tree 
honey are never gathered. The tulip- 
tree flow lasts only about two weeks. 
Local bees will not work in bad weather 
or even cloudy weather. If dark days 
and the tulip-tree flow coincide, there is 
no honey crop. 

Now, from a study of bees of differ¬ 
ent races it seems that some races rise 
earlier than others and work faster and 
under more adverse conditions. This 
superiority, however, may be offset by 
some bad habits. Think what it would 
mean in increased crops from the tulip- 
tree section alone if the desirable char¬ 
acteristics could be bred into the local 
bee! 


Even that gam would be insignificant, 
however, compared with the economic 
advantage of a superior bee for pollina¬ 
tion purposes. 

Agriculturists realize that the honey¬ 
bee is the most valuable pollinating 
agent existent and that a good pollinat¬ 
ing agent is the most important factoi 
in insuring good crops where cross fer¬ 
tilization is necessary, particularly in 
orchard and seed crops. A good example 
of what the honeybee can do for the 
orchardist is found m the recent 
experience of Albert McClay, a 
commercial orchardist of Illi¬ 
nois. McClay has 1700 acres in 
apples. By distributing 450 col¬ 
onies of bees through his or¬ 
chard during blossoming time, 
McClay doubled his crop of ap¬ 
ples over the preceding year, 
even though it was a poor year 
for apples and his two neigh¬ 
bors had only half a crop. 

Another experiment with bees 
as an aid to fruit growers w T as 
conducted by the New’ Jersey Agricul¬ 
tural Experiment Station, with really 
startling results. They enclosed in a 
wire cage a Jonathan and a Wealthy 
apple tree and a hive of bees. In an¬ 
other cage a Jonathan and a Wealthy 
tiee were enclosed without any bees 
The result showed that in the cage 
with the honeybees there developed 
40% times as many Jonathan apples 
and 55 times as many Wealthy apples 
as developed in the second cage without 
benefit of honeybees. 

These are only two examples from re¬ 
cent literature, w T hich is replete with 
similar instances. 

But the present honeybee is not 
plentiful enough or well enough dis¬ 
tributed at pollination time to handle 
the job thoroughly. In northern climates 
the cold winters deplete the member¬ 
ship of a colony. In all climates disease 
plays havoc with their numbers. The 
swarming fever causes bees to divide 
and subdivide their ranks precisely 
when strength of numbers is most 
needed, and this habit is so strong in 
all races of bees that only watchful and 
intelligent management will curb it. 
Also, the bee has an eye to the weather 
at pollination time as well as at any 
other. 

I T may be that all these weaknesses 
and many others could be remedied 
through controlled mating. For many 
years man has bent his best efforts to 
accomplish that, but the very nature of 
the honeybee’s mating has made suc¬ 
cess only a gamble. 

One method most persistently experi¬ 
mented with has been the use of mating 
tents or enclosures within which the 
desired queen and drone have been per¬ 
mitted to fly. Larger and still larger 
enclosures have been constructed, but 



Left: A worker honeybee. Center: A queen—mother 
of the race. Right: A drone—solely for mating 



SEPTEMBER * 1933 


SCIENTIFIC AMERICAN 


they ha\e never been large enough and 
the experiments ha\e failed. 

Finally bee breeders have fallen back 
upon the plan of raising an excess of 
drones of the desired stock, trusting 
that their very superiority of numbers 
will make pure matings probable. 
Otherb have established isolated mat¬ 
ing stations from the \icimty of which 
all bees other than those of the desired 
i ace are banished. The queen-breedmg 
business is based on these two methods 
and it has become a business of pro¬ 
portions. 

Alwa\ s there is present, however, that 
element of doubt. Did this queen who 
has returned to the hive, ready for her 
task of raising up a nation, mate with 
a drone from the mating station, or, m 
spite of precautions, did a strange drone 
cross over into that territory? 

Of course there is a limit to the dis¬ 
tance a bee can fly. It would seem that 
success would be absolutely certain if 
mating stations were located well be¬ 
yond the flight range of outside bees, 
but workers ha\e been known to make 
a round trip of 20 miles for nectar. A 
10-mile radius means over 300 square 
miles of countryside. Who can say for 
a certainty that there are no stray bees 
within a particular territory of that 
size? One single swarm hidden away in 
a giant oak could supph enough drones 
to make every mating a matter of con¬ 
jecture. 

In some European countries, where 
mating stations have become a part of 
beekeeping practice, success has prob¬ 
ably been above average. There, queen- 
breeder* have been able to find isolated 
-pots well fortified on all sides by bar¬ 
riers insurmountable to the honeybee. 
In those spots, to which outside bees 
cannot penetrate and which inside bees 
cannot leave, breeding experiments have 
been practiced. Switzerland, whose high 
mountain barriers create numerous se¬ 
cluded localities, has perhaps achieved 
the greatest success with this method. 

B UT even in Switzerland it has not 
been possible to mate queens with 
individual selected drones. To accom¬ 
plish that, drones and queens would 
have to kept caged and only one 
drone and one queen released at a time. 
With all the hazards that accompany 
the mating flight—sudden storms, the 
presence of birds and insects that prey 
upon bees, not to mention the mere 
disinclination of a certain drone to pur¬ 
sue a particular queen or his physical 
inability to overtake her—it is doubtful 
whether one mating would he accom¬ 
plished out of a thousand attempts. 
With tens of thousands of colonies need¬ 
ing requeening every year, the expense 
alone of this method would make it 
prohibitive. 

In America, with its wide spaces, the 
situation is even more difficult. One at¬ 


tempt after another has been abandoned 
because of failure or expense. In 1883. 
D. A. Jones, a well-known beekeeper 
of Beeton, Ontario, established three 
distinct apiaries on three different is¬ 
lands in Georgian Bay. On these islands 
he placed, respectively, Cyprian. Syrian, 
and Palestine bees, his aim being to 
raise each variety as pure as possible. 
He even named the islands after theii 
bee inhabitants, but the venture failed 
because of the expense 



Nolan’s multiple set-up for oper¬ 
ating on six queen bees at one time 

However, the research worker never 
gives up. He attempts w T hat appears to 
be impossible, and eventually succeeds. 
After perhaps a hundred years of ex¬ 
perimentation in various parts of the 
world there has issued from the labora¬ 
tory a method of artificially mating 
queen bees. Dr. L. R. Watson was the 
first to demonstrate the practicability 
of using instruments for artificially mat¬ 
ing queen bees. He demonstrated the 
method publicly for the first time be¬ 
fore a special committee at Cornell 
University, in October. 1926. Today it 
is being carefully tested by scientists 
in the United States Department of 
Agriculture. At the same time Govern¬ 
ment scientists are also testing a hand 
method which has been in the process 
of development for some years by Quinn 
and Laidlaw. The objectives of both 
methods are identical. Also, for either 
method the work is accomplished en¬ 
tirely within the laboratory walls. All 
the romance of the mating flight is lost. 

A virgin queen and a sturdy drone 
who fulfill certain requirements as to 
size and temperament are selected to 
mate. If the hand-method is used, the 
scientist-operator brings into play only 
a delicate skill and a watchful eye un¬ 
surpassed in almost any other labora¬ 
tory operation. If the instrumental 
method is employed, the scientist be¬ 
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come* a surgeon and the spotless labora¬ 
tory takes on the appearance of an 
operating room. There on a miniature 
operating table under a binocular mi- 
cioscope the queen is gently fastened 
by means of tiny equipment designed 
especially for that purpose. Under the 
glow of the microscope lamp the drone 
forfeits his life and the queen is in¬ 
seminated by mean* of a micro-syringe, 
a micro-manipulator, and other espe¬ 
cially constructed *cientific equipment 

And the few scattered scientists who 
are working on the method, perfecting 
and simplifying it. are aware of the 
trust that has been imposed in them. 
Whatever the technique they follow, to 
them their work is a ritual and they are 
confident of only one result. After Na¬ 
ture has failed for thousand* of years, 
the laboratorv with its delicately tuned 
scientific instruments will produce a 
superior bee. 

HAT that superior bee may even¬ 
tually mean to the world is cer¬ 
tainly worthy of contemplation. 

Think what it would mean to the 
comfort of beekeepers f and their neigh¬ 
bors ) if the gentleness of Carniolans 
could, for example, be bred in the 
Cyprians, who are good honey gatherers 
and vigorous defenders. 

Think what it would mean to our 
desert country if the Saharan bee, 
which has good strength of wing and 
sense of smell and can stand extreme* 
of temperature, could be introduced and 
its tendency to be fidgety bred out 
through uniting it with a more depend¬ 
able though less hardy race, such as the 
Brown European. Perhaps there are 
desert flowers and crops which could 
grow in abundance if there were avail¬ 
able honeybees that could pollinate 
them, but what American beekeeper 
would want to bother with the present 
Saharan race, whose queen is always 
hard to find and whose workers will 
join every passing swarm? 

Perhaps a bee hardy enough to sur¬ 
vive the most severe winter in sufficient 
numbers to take full advantage of the 
first honey flow is possible. Of a cer¬ 
tainty more and cheaper honey would 
result, making the most healthful sweet 
known available to all. 

Not only should it be possible to have 
bees on hand in ample numbers and of 
the proper temperaments to do a thor¬ 
ough job of pollinating, hut it is en¬ 
tirely likely that a honeybee with a 
longer tongue can be produced to save 
the red clover crop now threatened with 
extinction because of the diminishing 
of its bumblebee pollinators. 

In short, as honey and clover are 
alike dependent upon the industry of 
this tireless little insect, the new bee. 
which is to come from the coordination 
of laboratory and nature, may result 
in a land flowing with honey. 
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In this air photo can be seen almost the entire terrace of Persepolis, located high on a plateau among the Persian mountains 


Latest Photographs from Persepolis 


W ITH the aid of the airplane, Dr. James H. Breasted, 
Director of the Oriental Institute, has secured a series 
of remarkable pictures at Persepolis which give some idea 
of the imposing nature of the structures erected on a terrace 
vffcieh measures 1000 by 1600 feet. The terrace is often 50 
feet high and is built of blocks of stone which frequently 
Wgife Wt«s m more. The cluster of columns in the center, 
directly above* is nearly TO feet high and 
apadam or royal audience hall. 


palace of Darius the Great, and the remnant of the palace 
of Xerxes; at the extreme right is the harem building of 
both emperors. Further information as to the work of the 
Oriental Institute, at this and other sites, will be found in 
Scientific American for October, 1932, and April, 1933. 
The beauty of the scene can be realized when it is stated 
that the site of Persepolis is on a lofty plateau high among 
the Persian mountains, commanding an extensive view. Per¬ 
sepolis early passed into oblivion from which it is only now 
emerging, thanks to up-to-date methods of transportation. 






OUR POINT OF VIEW 


Who Can Say? 

ELEVTSION is not the only thing 
which may profit by the new Zwory- 
kin-R. C. A.-Victor discovery described 
on page 117 of the present number. It 
may also affect telescopes and astrono¬ 
my. 

All along, as optical telescopes of 
greater and greater size have been built 
for astronomers, a few dreamers have 
harbored in the back of their mind the 
idea and hope that they would some day 
find a practical way to amplify an opti¬ 
cal image—say of a star or a planet— 
much as we now amplify radio signals. 
It will be recalled that we take exceed¬ 
ingly faint electrical pulses that come 
down our radio aerial and. by means 
of the magic vacuum tube, we cause 
them to release much stronger currents 
from our own local supplies, in such a 
way that the new and stronger current 
reproduces all the characteristics—tiny 
variations—of the incoming current, but 
“writ large.” We again amplify the end- 
product in the same way, and the end- 
product of that—all in a chain that am¬ 
plifies millions of times overall, giving 
us finally a current strong enough to 
affect mechanical apparatus—a loud¬ 
speaker. 

Now, the dreamers have said, why not 
find a way to do much the same thing 
with light? Take the faint image of a 
star, add to it some stronger light of 
our own, controlled faithfully of course 
by the star’s light, amplify it enough 
times to illuminate the image very 
strongly and then you can magnify it— 
a thing you can't do very well by exist¬ 
ing optical methods because there isn’t 
enough light to see it by when you do. 

‘’The plan is fine,” answers the as¬ 
tronomer, “and the only thing you 
dreamers appear to lack for its success 
is the way to do it!” 

The dreamer sets to work, digs into 
optics, studies the theory of resolving 
power (a fool if he thinks he can hope 
to get by without this) and pretty soon 
finds that he is also studying the prin¬ 
ciples of television; that is, he finds that 
the facts which underlie television are 
the same facts which underlie the ampli¬ 
fication of an optical image. To ap¬ 
proach the one he must study the other. 
He learns that he must find some kind 
of screen, or mosaic, broken up into 
units or elements about I/100,000-inch 
square—about the fineness of the pat¬ 
tern given by light waves—or 10,000,- 
000,000 units per square inch. Only then 
can he guarantee the integrity of an op¬ 


tical image according to the astrono¬ 
mer’s exacting criteria and positive re¬ 
quirements. 

Well, there you have it: The dreamer, 
previous to the Zworykin advance, found 
his inspiration in the existing state of 
television and he discovered that the 
only tool then available had about 2500 
picture elements to tbe square inch. 
Zworykin now puts 62,000 elements on 
a square inch for television; while the 
astronomers need 10,000,000,000. The 
second is about 50 times better than the 
first, but the third is 100,000 times better 
than the second. 

Still, we are on the way. Who knows? 
Some day we may get there. When we 
do, our best and biggest telescopes will 
be junk—just junk. 

But they are pretty safe at present, 
we suspect! 

Streamlined Automobiles 

EPORTS from the automobile in¬ 
dustry are most optimistic. Sales 
are mounting and production can hard¬ 
ly keep pace with the demand, due not 
to the manufacturers’ inability to pro¬ 
duce cars fast enough but to the diffi¬ 
culty of obtaining raw materials in 
sufficient quantities. The stepped-up de¬ 
mand for cars is putting thousands of 
people to work in the industry and m 
other lines that supply its needs. Such 
activity portends a bright future for the 
country, as it is believed that millions 
of cars now rattling over our roads will 
soon be junked and new ones will take 
their places. 

What are the manufacturers doing 
about it? Their research staffs have been 
badly cut for the sake of economy dur¬ 
ing the depression. Have these smaller 
staffs been able to produce any radical 
new developments for cars for 1934? 
Have they made any real progress or 
will they be able to do so, before those 
new cars are announced, by speedily 
augmenting their forces? Car users in 
recent years have become accustomed 
to rapid automotive advances and will 
be dissatisfied if they are not forthcom¬ 
ing in the new cars. Higher speeds, more 
efficient engines, improved brakes and 
transmissions and tires, better starting 
and acceleration—these are the achieve¬ 
ments that have made America a nation 
of car owners. The advance in fuel 
economy has not, however, kept the 
pace. 

Streamlining of car bodies seems now 
to be the one remaining important step 
Ithat must inevitably be taken in dfe-* 


sign. This is so because, in the words 
of Professor W. E. Lay, of the Univer¬ 
sity of Michigan, 4 \ . . we are now driv¬ 
ing motor vehicles at a speed at which 
most of the engine power is used to 
overcome air resistance, the greater part 
of which is unnecessary and can be 
eliminated by correct shaping of the ve¬ 
hicle body to this end.” This is accord¬ 
ing to the simple law that to move an 
object slowly through the air requires 
little effort while to move it swiftly may 
require great power. It appears that we 
pay dearly for the higher speeds of our 
cars; the enormous power required to 
overcome air resistance alone comes 
directly from the gasoline tank. 

Professor Lay, among others, has 
made an intensive study of the aerody¬ 
namics of the motor car and has dis¬ 
covered some amazing things. He found 
that the air resistance of some older 
touring cars was about equal to that of 
a flat plate of the same cross-sectional 
area pushed broadside against the air 
stream. (Some of tbe newer models 
have been streamlined sufficiently to de¬ 
crease this resistance slightly.) He 
found that smoothing of the under sur¬ 
face of the car (experimentally by 
means of canvas stretched tightly from 
front to rear bumpers) increased the 
speed of the car to an extent that indi¬ 
cated a decrease in air resistance of 5.8 
percent. Building models with various 
front and rear streamlined profiles, he 
concluded that the following things 
should be done: 

(1) Remove all barnacles or wind- 
claws from the car. If they can not be 
removed, build the body out to enclose 
them. (2) Replace all sharp edges and 
corners with round edges and corners of 
generous radii. (3) Build the front of 
the vehicle to bore a hole through the 
air with the least possible disturbance 
of the surrounding air. (4) Build the 
rear of the body to lay the air back in 
place without eddies or turbulence. 

He states further: “The shape of the 
ideal streamline form naturally pro¬ 
vides space for housing the engine at 
the rear. The public is becoming stream¬ 
line conscious and will welcome these 
changes at a more rapid rate than ever 
before. At this time it is particularly 
keen to accept changes which reduce 
operating costs.” 

It is to be hoped that automobile 
manufacturers have already studied the 
data that have been accumulated and 
will earnestly consider Professor 
conclusions. It, may mean .their 
tion; fiK 
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The Carolina Bays— 

Are They Meteor Craters?—I 1 



By 

F. A. MELTON 
and 

WILLIAM SCHRIEVER 

School of Geology, University of Oklahoma 


I N 1895 L. C. Glenn described some 
peculiar elliptical depressions, lo¬ 
cally called "‘bays,’* in the vicinity 
of Darlington, South Carolina." 1 In 1930 
similar features near Conway -were pho¬ 
tographed by the Fairchild Aerial Sur¬ 
veys, of New York City, and were 
brought to Melton’s attention by Mr. 
E. H. Corlett. The chief photographic 
contribution, and at the same time the 
most fertile source of accurate knowl¬ 
edge. is an aerial mosaic map of an 
area of about 500 square miles in Horry 
County, South Carolina, 65 miles sea¬ 
ward from Darlington. A careful 
*tudy of the photographs showed 
that the origin of these bays in¬ 
volved problems of extraordi¬ 
nary interest; 4 the authors, 
therefore, visited the region 
during the summer of 1931 


Aerial mosaic which 
originally reveal¬ 
ed the significant 
features 


as the elliptical plan and a peculiar 
elevated rim of light, sandy soil which 
is almost invariably present at the south¬ 
eastern end of each bay. On the other 
hand, the only im¬ 
portant difference 
seems to be that of 
depth; the bays 


in the tabulation below: 

Average ellipticity 0.336 

Greatest ellipticit) 0.454 

Least ellipticity 0.174 

Mean deviation from the average 

14.3% of the average 
The same group of 43 prominent bays 
have the following dimensions: 

Feet 

Average length 2210 

Average width 1430 


in order to confirm their deductions and 
to make additional observations beyond 
the area of the mosaic. 

It was discovered that the typical 
-hays near Conway differ somewhat from 
tl^ose. by Glenn, but appar¬ 

ently only in non-essentials. In moat re¬ 
spects^ they afe SdeptiOaL The conspicu- 
ons 1 include socfe' features 


frequently occur near Darlington as 
pronounced topographic basins, while 
nearer the ocean the depressions have 
been filled largely by the development 
of peat bogs. 

The ellipticity 0 of each of 43 conspic¬ 
uous bays near Conway was determined 
by careful measurement of the photo¬ 
graphs, The range of values is given 


Extreme length 8090 
Extreme width 4410 
In this area of less than 
500 square miles, more than 
70 bays possess diameters 
greater than 500 feet and there 
is a considerable number of 
smaller size. 

Examination of the ellipticit} 
shows that it varies with the diam¬ 
eter of the feature. These ratios are 
greater for the large bays than for the 
small ones—that is, the small bays are 
more nearly circular. The graph on the 
opposite page shows, however, that the 
variation is not always systematic. 

The long axes of the bays are nearly 
parallel, the mean direction being S. 
46° E. 

Mean direction of maj or axes 
of 43 bays S.46.1° E. 

Modal direction of major 
axes of 43 bays S.45.0 0 E. 

Median direction of maj'or 
axes of 43 bays , , S.47,0 0 E. 

The average of the deviations from the 
mean direction is 3.08 degrees. Since 
the allowable error in determining the 
long axis of a bay is greater than this 
amount it is apparent that the degree 
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1AST winter the two authors 
presented at the meeting of 
the American Association for 
the Advancement of Science 
evidence for regarding certain 
large earth scars in South Caro¬ 
lina as meteor craters, and later 
published the same evidence in 
the Journal of Geology , a spe¬ 
cial periodical for the profes¬ 
sional geologist. We intended 
then to reprint the same article 
but certain attacks on the me¬ 
teoric origin theory caused us 
to delay. (Better delayed than 
sorry.) Subsequently other geol¬ 
ogists, notably Longwell of 
Yale, have sided with the au¬ 
thors and their theory has now 
survived very healthily, though 
the matter cannot even yet be 
regarded as finally settled. 

The astronomer Olivier, a 
noted authority on meteors, 
says that if the craters are me¬ 
teoric in origin they must have 
been made by a vastly larger 
comet than the one which made 
the Meteor Crater in Arizona. 
—The Editor. 


of parallelism exhibited is striking. 

The elevated rim of light-colored soil 
is an almost universal feature. Its ab¬ 
sence in certain places can easily be ex¬ 
plained. While it is usually present only 
at the southeastern end, there are a few 
Instances in which a bay is complete!) 


A topical one near Conway, rising five 
feet above the surrounding surface, has 
a width of 250 feet at the base. 

In the region shown m the mosaic, 
and at many other places near the 
ocean, the bays are being filled slowly 
with decayed \egetation and peat. It 
seems probable, m \iew of the antiquity 
of these features, that prior to the de¬ 
velopment of the peat bogs the bays al¬ 
ready had been filled to a considerable 
extent by the deposition of sand and 
silt, a process which doubtless occurred 
while the region was covered by the sea 
during the terrace-forming marine in¬ 
vasion of the Pleistocene period. This 
aggradation, also, may have been ac¬ 
complished in part by subaerial forces 
operating on the coastal plain prior to 
the invasion. 

Glenn’ has presented data regarding 
the depth at which sand was encoun¬ 
tered in wells drilled near the center of 
some of the depressions. He discovered 
that clean, white sand and water existed 
beneath some 20 feet of dark, clay soil. 
Though comparable data for the area 
photographed are not yet available, 
Glenn’s information is not discordant 
with results the authors obtained by 
using a soil auger. It is estimated that 
depressions which are between one- 
quarter and one-half mile in diameter, 
after removal of the peat and carbon¬ 
aceous soil, w T ould be 25 to 50 feet in 
depth. 

The mutual intersection of some of 



Two intersecting bays, signifying non-simultaneous formation 


encircled by it. In such cases, however, 
the elevation is invariably larger at the 
southeast than elsewhere. Double and 
triple rims are not uncommon. They are 
arranged concentrically about the cen¬ 
tral depression and conform to the sys¬ 
tematic relationship just stated; that is, 
they predominate at the southeastern 
end. 

The rims possess very gentle slopes. 


the bays implies that their origins were 
not simultaneous. Where the interfer¬ 
ence is of such a nature that one is 
somewhat obscured by another, the bay 
preserving its entire elliptical outline 
may be of either large or small size. Ex¬ 
amples of both relationships may be 
seen. Though it is not a common occur- 
small depressions are occasion-* 
‘ within larger ones; between 
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Graph of the various ellipticities 
plotted as a function of lengths 

them, however, the small features oc¬ 
cur in considerable numbers. These re¬ 
lationships are to be expected if the de¬ 
pressions, once deeper than they are at 
present, have been partially filled by 
sediment. In this way small features 
within the large bays may have been 
totally covered and obscured. Regard¬ 
less of the origin of the depressions, 
such conditions, having been observed 
on the mosaic and verified in the field, 
may be considered as evidence that the 
process of filling has taken place. 
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I N the area covered by the photo¬ 
graphs the bays were once beneath 
the sea. Proof of this statement is found 
in the fact that beach ridges of an old 
shore intersect and obscure several of 
the depressions. These ridges mark the 
successive positions of a beach which, 
according to Mr. W. C. Cooke, 7 of the 
United States Geological Survey, be¬ 
longs to the Pamlico or Satilla terrace 
and is probably late Wisconsin in age. 
Not only have the depressions been ob¬ 
scured and their rims partially removed 
by wave and current action, but there 
are a few features visible on the mosaic 
to be explained only as basins which 
have been completely filled and buried 
by the beach material along this old 
shore. In the entire region the number 
of bays which have thus been buried 
probably is to be counted in hundreds. 
[To Be Concluded) 

1 Reprmted by courtesy of the Journal of Geolo¬ 
gy, the University of Chicago Press, and the 
authors. 

2 The authors are grateful to the Myrtle Beach 
Estates and to the Fairchild Aerial Surveys 
for the privilege of reproducing the photo¬ 
graphs used as illustrations m this paper; they 
are indebted to the “Research” Committee of 
the University of Oklahoma for financial as¬ 
sistance. 

3 L C. Glenn, “Some Darlington, South Caron 
Ima, Bays/* Science, Vol. XI, pp. 472-75 
4 Any undrained depression which contains 
water throughout most of the year is locally 
designated by the term “bay.** In view, how¬ 
ever, of the unusual nature of the hypothesis 
herein presented, the authors prefer to use this 
word temporarily for the type of basin under 
discussion in spite of the ambiguity involved. 
At some future time, if it seems desirable, the 
more logical appellation “scar** may fie ap¬ 
plied, or another name may be assigned de 
novo to these unique features. ,, 
5 Ellipticity: The ratio 

long axis minus short axis 
■ long axis 1 

a Op. cit., p. 473 
^Personal communication. 





A Request for Data on Apparitions 


R EADERS of the Scientific American who have 
been present while dying persons, otherwise 
seeming to be sane and rational, have by speech or 
other tokens given evidence of seeing apparitions, 
and readers who know persons who have been pres¬ 
ent at such scenes, will confer a great favor on the 
undersigned by writing out in full detail and sending 
him accounts of the incidents, or persuading others 
to do the same. These are wanted for comparative 
study. State clearly whether the apparitions were or 
were not recognized, and, if they were, whether they 
were of the living or of the dead, and how related 
to the dying person. 

Also, it is desired to obtain accounts of such ex¬ 
periences of dying persons by other tests judged to 


have been in a state of delirium, as by being unable 
to hold rational conversation or to recognize their 
relatives present. It now appears that there is a radi¬ 
cal difference between the apparitional experiences 
of rational and delirious persons in extremis, but 
the matter has not been sufficiently tested. 

Whatever may be printed as a result of the re¬ 
turns, in the Scientific American or elsewhere, will 
contain no names or identifying particulars, un¬ 
less there is express permission given. 

The subject is of much more scientific interest 
and importance than appears on the surface. 

Walter Franklin Prince, Research Officer, 
Boston Society for Psychic Research, 
719 Boylston Street, Boston, Mass . 
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Further Details Concerning 


Our Second Test of Telepathy 


M ANY of our readers who have co¬ 
operated with us in our second 
telepathy test appear to have 
missed one of the main points in con¬ 
ducting the experiment, and therefore 
vitiated to a great extent the value of 
their results. In the complete instruc¬ 
tions for the conduct of this test, pub¬ 
lished in our June issue, we stressed the 
following point: “(5) The agent writes 
on his sheet the name of some familiar 
object which he can clearly visualize 
in his attempt to send his thought to 
the percipient. . . 

This part of the instructions was 
carefully worked out in order to pro¬ 
vide simple, straightforward material 
with which to work, and to avoid com¬ 
plications which would have arisen if, 
for example, the test were conducted by 
writing any ward that happened to come 
to the agent's mind. By using familiar 
objects, the agent has in mind not only 
the word which he has written, but also 
a vivid mental picture of the object 
named, and, in this manner, the “pow¬ 
er of telepathy,” if such there be, is 
given ample opportunity to function. 


W HEN conducting this test, the 
agent greatly handicaps not only 
himself and the percipient, hut also 
readers Ms work less valuable to the re¬ 
search 'in- telepathy if he writes such a 
word m “eagle” and attempts to send 
ffie thought. He ds |( visuMmng a bird, 
apd'iffile fesf bpgM he considered as par¬ 
tially if Ac 'Wrote 


Bat first; 




written "bird” and visualized an eagle, 
the chances for success would probably 
have been greater. We can not see how 
the percipient could receive the mental 
picture of “bootlegger,” ‘‘your life’s am¬ 
bition,” “pain,” and some of the other 
words and phrases that have been used. 

In order that the best interests of 
psychology may be served, it is neces¬ 
sary that telepathy tests be conducted 
on a large scale and that the data 
amassed cover a wide area. It was with 
this thought in mind that Scientific 
American began its investigation of 
the subject. If a great number of our 


readers will conduct the experiments 
and submit their results for analysis 
it will mean that another chapter in the 
study of telepathy may be written. 

If you have not already done so, look 
up the June number and read carefully 
the article that appears on page 324. 
Then, together with another person who 
is seriously interested in science, try 
the experiment outlined there. Send 
your results, regardless of how success¬ 
ful they may appear to you, to the Edi¬ 
tor, and you will have done your share 
to extend the sum total of knowledge 
of telepathic communication. 


Can YOU Prepare a Telepathy Test? 


N the near future we expect to 
publish a third test for telepathy, 
to continue with the series started in 
our March and June issues. In 
searching for what appeared to be 
the best and most all-inclusive test it 
occurred to us that our readers might 
be willing to help with their ideas. 
We are therefore inviting you to plan 
a test for telepathy that will meet the 
requirements of this particular type 
of research. There is no award offer¬ 
ed, other than that we will pay our 
regular space rates for any manu¬ 
script that we publish. If you want 
your test plan returned after we have 
made our selection, be sure to inclose 
postage. ^ 

Here are the points that must be 
kept in mind when planning a test 
for telepathy to be published in a 


periodical: The rules must he re¬ 
latively few and simple. Little or no 
equipment should be required; that 
which is necessary must be of the 
sort that would be found around the 
home. Recording of results must be 
simple, speedy, and offer no tempta¬ 
tion to alteration. No test should be 
planned that will require too much 
time at any one sitting, or that will 
impose a mental or physical strain on 
the participants. 

With these points in mind, reread 
at least the telepathy test articles in, 
March and June, and preferably the 
articles on telepathy in every issue 
since March, 1933 and m March, 
1932. Then go to work. When you 
have finished your plan, mail it to 
the Editor, Scientific American, 24 
West 40th Street, New York City. 



Is Sexual Abstinence Harmful? 

By IGNATIUS W. COX, S.J., Ph.D. 

Professor of Ethics at Fordham University 


I PROMISED to answer in the col¬ 
umns of Scientific American H. M. 
Parshley's article on ‘‘Sexual Absti¬ 
nence as a Biological Question.” In it 
he claims that it is a deliverance of 
science that, “With the exception of a 
few abnormal individuals, all men and 
women require expression of the sex 
impulse as a physiological necessity”, 
and again, “its complete repression is 
impossible and any prolonged effort to 
repress it results in physiological injury 
and psychological disturbance.” On this 
basis he attacks the current and accept¬ 
ed morality of sex as founded on “the 
purely social forces of tradition” and 
closes his article with a principle which 
basically leads to free love: “Sexual 
intercourse between people who love 
each other is necessary for physical and 
mental health. This alone can fully sat¬ 
isfy at once the biological demands of 
our primate bodies and the psychologi¬ 
cal requirements of our human minds." 

This thesis Professor Parshley tries 
to sustain, first by an attempt to estab¬ 
lish a complete similitude between the 
sex life of man and that “of other mam¬ 
mals”; secondly, by an appeal to au¬ 
thority. In order to gam scientific light 
on this dual approach of Professor 
Parshley to his thesis, I sent out, or had 
sent out, inquiries to medical doctors, 
psychiatrists, specialists in mental hy¬ 
giene, and biologists. Besides I have 
had the books of authoritative writers 
combed for any matter that might throw 
light on this question. Though I have 
not yet received complete returns from 
all my lines of search, still I have col¬ 
lected an ample amount of material to 
show that, whatever may be the sub¬ 
jective “beliefs” of Professor Parshley. 
they are not founded on science, and 
that his attempt to identify such beliefs 
with science is naive but unscientific. 

F IRST, with regard to the basic simili¬ 
tude which Professor Parshley traces 
between the sex life of man and that 
of other mammals, with the drawn con¬ 
clusion that man ought to model his 
own sex life on what he observes in the 
sex life of exclusively irrational mam¬ 
mals: There is a hook, published by 
the Williams and Wilkins Co., entitled, 
“Sex and Internal Secretions,” This 
hook, edited by Edgar Allen of the 
University of Missouri, and published 
in 1932. is the result of ten years of 
research work on the subjects contain- 


A Reply to An Article 
in the May Number 


ed. Chapter VI, on “Sexual Drive,” was 
written by Calvin P. Stone. Here is the 
way he demolishes the similitude that 
Professor Parshley tries to establish 
between the sex life of man and ani¬ 
mals. “As a rule experimenters have 
been slow to apply to man the data on 
sexual drive obtained from lower ani¬ 
mals. For that they are to be commend¬ 
ed , [italics by Stone]. Only rigidly con¬ 
trolled experiments reveal the limits of 
applicability of data from animals to 
man (or vice versa), in view of many 
constitutional [italics mine] and cul¬ 
tural factors by which they are separa¬ 
ted. Standing in the way of such experi¬ 
ments at the present time is the paucitv 
of factual data [italics mine] concern¬ 
ing sexual activity in man.” 

E XAMINATION of Professor Parsh- 
ley’s attempt to establish this simili¬ 
tude between the sex life of man and 
animals further reveals, not only a most 
astonishing and unscientific failure to 
include all the elements that have a 
bearing on this problem, but actual self- 
contradiction. Whatever may be the like¬ 
ness between the sex life of other mam¬ 
mals and that of man, there is a natural 
and thought-provoking difference. The 
sex life of brute mammals is not un¬ 
der the control of free will; the sex 
life of man is subject to that control. 
Even Professor Parshley does not deny 
that expression of sex in sexual inter¬ 
course is subject to the control of will; 
he only asserts that such complete con¬ 
trol over sex, if exercised by free will, 
brings harmful physiological and psy¬ 
chological effects. Now nature does 
nothing in vain. She does not subject 
the circulation of the blood, the action 
of the heart, to man’s free will. If she 
subjects the expression of sex in sexual 
intercourse to that free will, it is evident 
that she intends the exercise of sex to 
be directed by free will under the light 
of reason. And here is where Professor 
Parshley falls into a contradiction. At 
one moment he tells us, “We are un¬ 
questionably peculiar among mammals 
in lacking all instincts (or inborn, he¬ 
reditary patterns) except the few shown 
in infancy—we are peculiar in having 
to develop individually the intelligence 


that depends on learning, m being sur¬ 
rounded and moulded by cultural in¬ 
fluences as we grow up”; m the next 
moment Professor Parshley is telling 
us that we must discard the light of 
reason and model our sex life on the 
patterns supplied by unreasoning ani¬ 
mals. 

The real puipose of nature in sub¬ 
jecting sex urge to free will is that man 
might use free will to discipline sex and, 
through that discipline, integrate con¬ 
flicting interests. As W. S. Taylor says 
in the monograph quoted by Parshley— 
“A Critique of Sublimation in Males”— 
“Human nature is not set forth fully by 
psychoanalysis, nor by this or that ex¬ 
treme school of psychology; and the 
findings of general psychology run in 
no way contrary to the conclusions of 
the Ethicists that life is a complexity 
of interests, and that living involves the 
integration [italics mine] of interests, 
not the satisfaction of some through the 
destruction of others.” On page 100 Tay¬ 
lor quotes W. G. Everett as saying: “It 
is also to be remembered that the delib¬ 
erate choice not to have a given experi¬ 
ence is in itself an experience, which 
for the total meaning of life, may be 
one of the best and the richest.” This 
failure of Professor Parshley to con¬ 
sider the intention of nature in placing 
the complete expression of sex under 
the control of human free will, in con¬ 
trast with the physical necessity to 
which the brute is subjected in the ques¬ 
tion of sex, absolutely destroys the valid¬ 
ity of the similitude he so laboriously 
constructs. 


N OW the truth is that the light of 
reason and not the purely social 
forces of tradition is the basis and guar¬ 
antee of the accepted ideas on morality 
and sex life which Professor Parshley 
so lightly discards. Even <4 the purely 
social forces of tradition” are far better 
guides for human conduct and happi¬ 
ness than the animal patterns which 
Professor Parshley would have us adopt. 
The accepted ideas on morality and sex 
are the only scientific ones, according 
to Dr. Logan Clendenning, The author 
of “The Human Body” is an authority. 
This book was listed amongst 40 “Nota¬ 
ble Books published in - the United 
States in 1927” which were 


ed by the LeaguO of Natnms 
tional Institute on Intellectual ;• 
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THE AMATEUR AND HIS MICROSCOPE—III 


Learning to Use the Instrument 


By FRANK CHALLIS and JOHN 

Bausch and Lomb Optical Co 


F. BRANDT 


F OLLOWING out Mr. Foster’s sug¬ 
gestions in his article last month 
we now have before us our micro¬ 
scope, some slides and cover glasses. 
With these materials to unlock the door 
let us take our first step into the micro¬ 
cosmos. 

The microscope is not as difficult to 
use as tradition would make it out to 
be. True it is that, even 
among experts, there are 
different degrees of skill in 
procuring the best possible 
image of a specimen. How¬ 
ever, we must remember that the 
expert is usually working with a 
highly complicated instrument, with 
very small and almost colorless speci¬ 
mens. and with involved apparatus, in 
order to secure just the right amount 
and right kind of illumination. But we 
do not have to bother with these details 
now. since it will be a long time before 
we are interested in specimens that re¬ 
quire such delicate technique. 

Let us assume that your microscope 
is one of the standard types with a 
5X and 10X eyepiece, a 1QX and 43X 
objective, and having a condenser under 
the stage. If your microscope happens 
to be one of the less complicated ones 
the following instructions will serve you 
just as well; merely Ignore 
references to the fine adjust- 
ment and condenser. 

Most of us are interested in 
living, moving things, so let us 
choose for our first specimen an 
insect, one that is close at hand 
at this time (too close at hand 
for most of us)—the common 
house fly. Swat a few of these 
until you find one on which a 
wing is In fairly good condition. Lef 
Take one of the plain glass plai 
slides and a cover glass, clean 
and dry them thoroughly with lens 
paper or Kleenex, making sure that no 
lint is left on either of them. Take care 
not to touch the surfaces of the glass 
with your fingers, as even such a tiny 
smudge will blur the image under the 
microscope. It Is best to prop the cover 
glass against,something, so that it can 
be picked up 1 between the thumb and 
by the edges when you are 

’ ^ Wi^^ , h l t#ehwrs' l dtomi|lect the wing 


from the fly and lav it in the center of 
\our slide. Cover it with a cover glass 
by resting one edge of the cover glass 
on the slide right next to the specimen 
and letting it fall so that it completely 
covers it. With a handkerchief or a 
piece of lens paper press on the cover 
glass until the wing lies flat and even 
The stage of your microscope has a 




Left: With daylight, use the 
plane mirror. Right: Concave 
mirror—for artificial light 


hole in the center and two clips. Place 
the slide under the clips so that the 
wing comes immediately over the cen¬ 
ter of the opening. 

Now we are ready to consider the 
manipulation of the microscope itself. 
There is a certain procedure which is 
followed almost universally by amateur 
and professional microscopists alike. At 
first this procedure may seem unduly 
complicated, but after a while it will 


is m place. Always use your low power 
to “find” your specimen and then 
change to a higher power if necessary. 
Now, not looking down the microscope, 
but at the side, so that you can observe 
the distance between the specimen and 
the end of the objective, turn the upper, 
or coarse, adjustment until the objec¬ 
tive almost touches the slide. 

The mirror should now 
be adjusted. The mirror is 
usually double—plane on 
one side and concave on 
the other. In using skylight 
as a source it is immaterial 
whether the plane or the 
concave mirror is used, so 
far as brightness of illumi¬ 
nation is concerned. It will 
be easier to rid the field of 
objectionable window-bar 



Illuminating object with a condenser and 
mirror—right. Right: Wrong—wrong mirror 


become natural and as von go further 
and further into microscopy you will 
understand the Importance of each 
move. 

With the specimen on your stage, turn 
the revolving nosepiece so that your 
lowest power objective, the 10X In the 
case of the microscope we are consider¬ 
ing, is in position at the end of the 
body tube. Notice the numeral that is 
engraved on the top of the eyepiece 
and see that the one marked 5 (5X) 


images, and so on, when the plane mir¬ 
ror is used. When using small artificial 
light sources, on the other hand, the 
concave mirror permits much more in¬ 
tense illumination. If there is a con¬ 
denser on your microscope the flat side 
will be used almost always. So turn 
your mirror so that the proper side is 
up and reflecting the light from the 
light source up through the specimen 
and into the obj ective of the microscope. 

I F we now look down into the micro¬ 
scope there will be a round evenly 
illuminated field, but our specimen will 
not be in view. To bring the specimen 
into focus rack the body tube 
up (remember, ahoays focus 
upward , to avoid the danger of 
breaking the cover glass with 
the objective, which would both 
ruin the specimen and perhaps 
injure the objective) until you 
have secured as clear an image 
as possible in this manner. The 
fine adjustment (on the smaller micro¬ 
scope this adjustment Is sometimes 
made with a thumb screw on the stage) 
should now be used to bring the speci¬ 
men into exact focus. 

It is now a good idea to test the ad¬ 
justment of your mirror. Change the 
focus just a little. If the lines on the 
specimen remain in the same spot and 
just become blurred, your mirror is 
correctly adjusted. However, if the lines 
in the specimen seem to move sideways 
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Studying out the utmost comfortable position possible is 
not mere laziness j it results m increased observing ability 

Upper right: Stinger of bee, magnified to correspond 
with the impression made on the recipient thereof 

Right: Multiple eye of a fly. Flies do not, however, 
see multiple images of things because of such eyes 


Upper left: Hairs from a cat, very greatly magnified. 
The study of hair, human and animal, is a specialty 

Left: Photomicrograph (note: not a "microphotograph”) 
of a small portion of the wing of a common house fly 



or toward the top or bottom, your mir¬ 
ror needs to be tilted at a slightly dif¬ 
ferent angle. 

In comparison with many specimens 
a fly's wing is quite thick. Most speci¬ 
mens under the microscope are almost 
transparent, and strong illumination 
will so flood them with light that they 
will be invisible. Direct sunlight should 
never be used, both because it would 
harm your eyes and because it is too 
strong for properly viewing specimens. 
There are no set rules which can be 
given for illumination; you will simply 
have to experiment around a bit with 
each specimen. Try propping a small 
square of ground glass in front of the 
mirror. 

And so there you are. Thus easily you 
have learned the fundamentals of the 
manipulation of that awe-inspiring in¬ 
strument, the microscope. There are 
some fine points which you can find out 
by experiment alone, and details which 
are not of much use to the beginner, 
but which will be explained in future 
articles when the need arises. For ex¬ 
ample, oblique illumination is usually 
accomplished by decentering the iris 
diaphragm below the condenser. You 


can see the effect of this by tilting your 
mirror to a point where the field sud¬ 
denly becomes dark and the objects 
stand out in white relief. In this case 
the light, instead of passing through 
the specimens, is being reflected from 
them and up into the microscope. This 
technique is useful in locating speci¬ 
mens that are too small or so trans¬ 
parent that they are not easily detected 
in a brilliantly lighted field. If there is 
a condenser on your microscope you 
can best determine its proper position 
for yourself by focusing it up and down 
until the object is seen most clearly. 

O N the microscope that we have been 
considering there is a diaphragm 
just underneath the stage. This di¬ 
aphragm should never he used for cut¬ 
ting down the amount of illumination. 
With the diaphragm we change the 
angle of the cone of light, which results 
in giving the specimen better contrast 
with its surroundings. Here again only 
experience can tell you the proper ad¬ 
justment of the substage diaphragm. 

With regard to your position at the 
microscope, the only thing to be com 
sidered is your comfort. If your neck 


or back is bent too much there will 
naturally be a strain on the muscles 
and you will tire quickly. So see that 
the table is low enough or your chair 
high enough so that you are in an easy, 
natural and comfortable position. When 
the neck is strained, or the chest com¬ 
pressed because a constrained position 
has been taken up, the visual acuity of 
the observer is reduced. It is not the 
eye alone which ‘"observes”. Astrono¬ 
mers who sit under muscle tension at the 
eyepiece of a telescope often experience 
similar disabilities. Discomfort m one 
part of the body reacts on the nervous 
system and its control of the percep¬ 
tions. Being spartan and attempting to 
ignore the discomfort will prove self-de¬ 
ceptive. Standard microscopes have an 
inclination joint which allows you to tip 
the microscope back while its base re¬ 
mains on the table. With specimens in 
liquid, however, this is not very feasible, 
as your liquid would run from under the 
cover glass. It is best, therefore, to ar¬ 
range things so that you will not have 
to tilt the microscope. 

, 

This article will be continued , 
month. , , ,, 





Where Astronomers Go 


By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University 
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington 


I T lias been known for about 70 years 
that the sun, and the stars also, con¬ 
tain substances, or at least atoms, of 
the same kinds as are found upon the 
earth, for these atoms absorb or. in 
rarer cases, emit light of exactly the 
same kind as terrestrial atoms. But are 
there other substances in the stars, or 
perhaps the nebulae, unknown here? 
And why do we find no evidence of some 
familiar ones? 

These questions have taken much 
longer to answer. Our spectroscopes re¬ 
veal multitudes of lines in the spectra 
of the various celestial bodies. Many, 
indeed most, of these could be identified 
without much trouble as produced by 
known atoms. But others remained un¬ 
interpreted. When the writer first 
studied the subject 40 years ago the 
list of these unknown lines was long 
and important. Now it has shrunk to 
almost nothing. 

Various causes have contributed to 
this success. First may be mentioned 
the discovery of new elements—or at 
least of helium. Recognized first in the 
spectrum of the sun’s atmosphere and 


of the whitest stars, its lines were found 
years afterward to be emitted by the 
gases evolved from certain minerals. 
The new gas was purified and studied 
and received the name already assigned 
to it by astrophysicists. 

Next comes the study of the spectra 
of molecules—of chemical compounds 
—which exhibit bands composed of a 
bewildering assemblage of lines. When 
the patient labor of exact measurement 
was completed great numbers of these 
“band lines” were found to coincide 
perfectly with lines of the solar spec¬ 
trum, or of that of sunspots. Some of 
the compounds appear only in the lat¬ 
ter, being decomposed at the higher 
temperature of the solar disk. Others 
persist even then. Many hundreds of 
solar lines have thus been identified, 
and it is probable that a large propor¬ 
tion of the thousands of very faint lines 
not \et interpreted arise from com¬ 
pounds whose spectra have not yet been 
adequately studied. 

The great bands which almost cut m 
pieces the spectra of the redder stars 
are due to molecules—compounds of 


carbon or oxides of titanium, 
zirconium, scandium and other 
metals. 

Again, known atoms, when ex¬ 
cited to shine by new methods, 
may produce ‘"new” spectral lines—that 
is, not previously recorded. In most 
cases these lines come, not from the 
neutral atoms, but from those which 
have been deprived of one or more 
electrons. 

Adequate spectroscopic study of the 
more highly ionized atoms is a recent 
development. With its advance has come 
the identification of almost all the out¬ 
standing lines in the spectra of the hot¬ 
test stars, which are found to come 
mainly from the familiar lighter atoms 
—carbon, oxygen and nitrogen— 
stripped of one, two, three, or sometimes 
even four electrons. The peculiar Wolf- 
Rayet stars (so-called from their dis¬ 
coverers), which show spectra com¬ 
posed mainly of wide bright lines, have 
thus been thoroughly interpreted. In 
some of them Miss Cecelia Payne has 
found absorption lines of nitrogen four 
times ionized. To strip so many elec¬ 
trons off these atoms the temperature 
must be of the order of 80,000 degrees, 
Centigrade. 

Y ET another type of lines includes 
those whose positions can be pre¬ 
dicted from present theoretical knowl¬ 
edge, even though we cannot produce 
them at will in the laboratory. There 
belong the ‘‘forbidden” lines which ap¬ 
pear only in gases of excessively low 
density, and are so prominent in the 
gaseous nebulae. Oxygen, nitrogen, and 
sulfur have thus been detected, and very 
recently Boyce, Menzel, and Miss Payne 
have shown that the two strongest of 
the still unidentified nebular lines are 
due to neon (forbidden lines of Ne m ) 
which is thus added to the list of ele¬ 
ments found in celestial bodies. Further 
work by these investigators shows that 
almost all the unknown lines in the 
nebulae and in new stars are certainly 
or probably of this sort. 

Over the whole wide range of astro- 
physical spectra, the task of identifica¬ 
tion is thus practically completed, with 
one great exception: not one of the 
bright lines of the solar corona has 
yielded, so that one great unsolved prob¬ 
lem remains. 

Even here, however, there can no 
longer be any question of the hypo¬ 
thetical existence of unknown kinds of 
atoms. We know enough of the struc¬ 
ture of atoms now to be certain that 
all the lighter and simpler kinds have 



Courtesy General Electric Company 

A group of astronomers near the 40-inch refractor at the Yerkes Observatory. 
Left: Dr. Edwin B. Frost, Director Emeritus. Center: Dr. C. T. Elvey. Right: 
Dr. Otto Struve, the new Director. Dr. Elvey holds in his hands a photoelec¬ 
tric cell used nightly for opening the Century of Progress Fair at Chicago, 
light of Arctnms, gathered by the telescope, is focused on the cell and 
it generates a tiny current, working a relay. This sends an impulse over 
Jhe telegraph wires to Chicago, where the Western Union amplifies the impulse. 
Tine amplified current turns on a powerful search light whose beam, from a 
‘ tower, reaches photoelectric cells on various buildings as it sweeps around, and 
ifi^n#, on ffee Kghty of each. As this service has tied up the much-used 40-inch 
a jedieetor made by the amateur telescope maker Arthur 

^ Warned in its stead, at the Elgin Observatory at Elgin 
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physicist. The earth’s atmosphere moderately excited states, have usually 

which, barring clouds, haze, and good lines in the accessible part of the 

smoke, is sometimes at least spectrum, which remain visible in stars 

fairly transparent to visible light of fairly high temperature—up to 

and to a smallish region in the 12,000 degrees or so. But when two or 

ultra-violet adjacent to the visible, more electrons have been removed, 

is as opaque as a stone wall for practically all the lines lie in the con- 

already been discovered. The few pos- the shorter waves. The visible limit is cealed region and, so far as our observa- 

sible atoms which have not yet been near 4000 Angstrom units {in the vio- tions go, we lose the metals altogether, 

separated and adequately studied are let). Just beyond 3000 A. the opacity The lighter atoms, even though two 
heavy, would certainly have complex begins, and continues without recovery. or three times ionized, have still some 

spectra, and are not to be anticipated At first the culprit is ozone, present lines m the observable region, and these 

in the corona. The enigmatic lines must in rather small but all too-sufficient pro- are found in the hotter stars. These 

come from known atoms of some sort, portions in the upper atmosphere, too lines, however, aie absorbed only by 

likely enough from very familiar atoms, high to hope to get through with even a very highly excited atomic states. For 

but we do not know yet how to set these pilot balloon. For shorter waves, beyond every atom m such a state there must 

atoms on the job. With the one excep- 2000 A., even a few feet of air become be many thousands, or tens of thou- 

tion the great problem of the identifiea- opaque, and the observer has to put his sands in the normal state, 

tion of the spectral lines of the heavenly whole spectroscope, photographic plate 

bodies may lie regarded as substantially and all, in a vacuum-tight case and T F only we could observe the far ultra- 

solved. pump out all the air. A violet part of the spectra, we would 

The next question is, why do the Come back now to the stars and to doubtless find these lines enormously 
lines of some elements appear strongly the non-metallic elements. Their strong stronger than the rather feeble ones 

and others faintly or not at all? The lines lie far in the ultra-violet and are which appear on our photographs, 

simplest answer would be that the first hopelessly inaccessible. The few ob- Even in the sun, where many strong 

set of elements was abundant in the servable lines are absorbed only by lines are observable, there must be still 

given body, the second rare or absent, highly excited atoms. Even at the high stronger ones behind the veil oi ozone 

But this is too simple to be true. The temperature of the sun’s surface only absorption. The stellar spectra which 

spectrum of a metal such as iron con- one atom m a hundred thousand, or we photograph, therefore, are mere 

tains thousands of lines. If an iron atom even a million, will be in these excited wraiths of the far more remarkable 


When They Die 


could give out all these kinds of light 
at once, or absorb them, it would in¬ 
deed be an extraordinary mechanism. 
But there is convincing evidence that 
this is not so. A given atom is at work 
only on one line at a time but, since 
there are uncounted millions of atoms 
in the smallest visible light source, 
some at least of the millions will be at 
work in each of the thousands of pos¬ 
sible w r ays, and so we get the rich spec¬ 
trum. If a large number of atoms are 
engaged in the transition which pro¬ 
duces a line it will be strong. If only a 
few, it will be weak. 

W ITHIN the last 10 years we have 
found out (well enough for the 
present purpose) just what most atoms 
are doing when they absorb (or emit) 
their spectral lines. Some of these are 
absorbed by atoms in their normal 
state, others only by excited atoms 
which have been loaded with a con¬ 
siderable store of energy. 

At low temperatures practically all 
the atoms are in the normal state. At 
high temperature small but definite 
fractions get into the various excited 
states—the fewer the greater the excita¬ 
tion. Even in the latter case the lines ab¬ 
sorbed by the unexcited atoms will be 
far the strongest. 

Now, for almost all the metals, these 
lines are in the visible or near ultra¬ 
violet region and accessible to observa¬ 
tion, hence our test for metals in the 
stars is a delicate one. But, for the 
lighter non-metallic atoms, these strong 
lines lie far out in the ultra-violet. 

Here we come to the most tantalizing 
thing imaginable, at least to the astro- 


states. Elements such as oxygen, nitro¬ 
gen, and carbon are therefore at a tre¬ 
mendous disadvantage in the solar 
spectrum and the wonder is, not that 
their lines are faint, but that they ap¬ 
pear at all. 

In the hotter stars the metals become 
ionized, and the lines of the neutral 
atoms fade out. Their singly ionized 
atoms, either in the normal state or in 


ones which we could observe if only we 
could find some way of moving and 
keeping alive on an airless body like 
the moon. The good spectroscopist—to 
parody the old jest—might perhaps be 
permitted to go. when he died, instru¬ 
ments and all, and set up an observatory 
on the moon. 

— S. S. American Trader , at sea, July 
1, 1933. 



The new Astrophysica! Laboratory at the California Institute of Technology. 


Beneath the open dome is a concrete tower which does not touch the building. 


and a well 50 feet belowground. This arrangement m for a vertical solar 


telescope with a two-mirror coelostat in the dome. This equipment was designed 
by Russell W. Porter, and is similar in type to the tower solar telescope on 
Mount Wilson. The 200-inch telescope is being designed in this building 




Speed, economy, strength, and safety are salient features of this new 10-passenger and cargo transport plane 


The Lessons of 

50 , 000,000 Miles of Flying 


AN aerial armada of 100 transport 
jr^ planes recently completed 50,000,- 
000 miles of flying over a single 
nation-wide system of airlines, estab¬ 
lishing a world's record in commercial 
aviation. This achievement represents 
more than six years of operations, some 
20,000.000 miles of winter-season fhing 
on regular schedules, 23.000,000 miles 
of night flying, and over 30.000.000 
miles of operations from the Atlantic 
to the Pacific coast over the mid-con¬ 
tinent route. 

In a broad sense, completion of this 
record symbolizes the graduation of 
air transportation to a position of front- 
rank importance among established 
modes of transport, and the acceptance 
of the airplane by the public as a mat¬ 
ter-of-fact agency of travel is a natural 
result of the progress which has been 
made during the past decade in plac¬ 
ing air transport upon an efficient level. 

In popular parlance, the first 50.000,- 
000 miles are the hardest, and United 
Air Lines, the company which attained 
this record at the close of the last year, 
has found them to constitute a beneficial 
and fruitful experience. On the premise 
that “50.000,000 miles can scarcely be 
wrong,*" a review of some of the lessons 
which this air-transport company has 
learned during the past six years should 
not only prove typical of the develop¬ 
ments in air transportation generally, 
but should also serve to indicate the 
trend 'which may be followed in this 
field of transport. 

In "192$,: a total of 95 airplanes in 
seheitifel airline service 

, 114 ' , 1 


flew 2,026,000 miles and carried 5782 
passengers and 433,649 pounds of air¬ 
mail In 1930. 637 planes flew 28,833,- 
967 miles and transported 385,910 
passengers, 8.513,675 pounds of airmail, 
and 286,798 pounds of air express. In 
1932, 655 planes flew 51,206,000 miles 
and carried 520,000 passengers, 7.266,- 
000 pounds of airmail, and 1.372,000 
pounds of express. 

During a period which has been char¬ 
acterized by retrenchment rather than 
expansion for business in general, air 
transportation has moved steadily for¬ 
ward in all respects save that of airmail, 
in which branch there was a decrease 
m 1932 due to a combination of higher 
postal rates and a low ebb of business 
correspondence 

T HIS expansion of air transportation 
is of particular significance; it rep¬ 
resents not merely familiarizing the 
public with airplanes and providing 
increasingly extensive service, but, more 
important, the completion of a develop¬ 
mental period of air transportation dur¬ 
ing which efforts have been effectively 
directed toward placing scheduled air 
service on a basis of dependability and 
efficiency. This vital stage includes con¬ 
stant improvement of airplanes and 
engines, lighting of the airways to allow 
night flying, establishment of a com¬ 
prehensive weather reporting service 
along the air routes, development of 
two-way radio telephone communication 
between planes in flight and ground 
stations, systematizing methods of main¬ 
tenance and repair of equipment, inven- 


By ROBERT JOHNSON 

tion and improvement of air navigation 
instruments, installation of the directive 
radio beacon service, regulation of pi¬ 
lots’ physical condition, and many other 
important features. Until the majority 
of these developments had been put into 
practice, effective progress in air trans¬ 
portation was not possible. 

With the overcoming of many of the 
manufacturing and operating problems 
which loomed large a few years ago. 
air-transport companies are concentrat¬ 
ing more and more on the traffic phase 
of the business, attacking the problem 
of acquainting the traveling public not 
only with the speed and extent of 
schedules, but also with the numerous 
factors which contribute to the reli¬ 
ability of scheduled air transportation. 

As a result of its 50,000,000 miles of 
operations. United Air Lines* is placing 
a greater emphasis than ever upon re¬ 
search and experimentation on a plan 
of capitalizing on its experience through 
improvement of present equipment and 
facilities and invention of new features 
further to increase efficiency of opera¬ 
tions. This company has established an 
engineering laboratory in the same sky¬ 
scraper in which the company’s general 

^United Air Lines operates the following 
mail-passen^er-express airways: New York- 
Chicago-Pacific coast; Seattle-San Diego; 
Salt Lake City-Seattle; Chicago-Kansas City- 
Fort Worth-Dallas; Kansas City-Omaha- 
Watertown, S. D. These airways total 6500 
miles in length and over these airways United 
flies 14,000,000 miles annually, and last year 
carried 90,000 passengers, 1,670 tons of mail 
and a substantial volume of express. 
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offices are located at Chicago, and al¬ 
ready the laboratory personnel ha* 
made several significant contribution* 
to air transportation, although thus far 
these have been confined to the field of 
communications and radio. 

As a matter of fact, radio telephony 
is an extremely important factor in to¬ 
days air-transport operations and is the 
key of the plan of traffic regulation 
which United has evolved from its ex¬ 
perience Known as the co-ordinated 
control of operations on a centralized 
basis, the plan permits of a traffic regu¬ 
lation that is flexible, constant, instan¬ 
taneous, and far-reaching. The divisions 
of the company vary in length from 884 
miles to 2030 miles, and coast-to-coast 
service is maintained by two inter-lock¬ 
ing divisions operating the mid-conti¬ 
nent airway from New York to the 
Pacific coast, a distance by air of 2760 
miles. By means of radio-telephone 
communication between the various 
planes in flight, and the ground trans¬ 
mitting and receiving stations estab¬ 
lished every 200 miles, the operations 
department can be m constant contact 
with the crews of the aircraft, and by 
an organized system of radio telephone 
dispatching, the positions of all planes 
are known at all points along the 
divisions. 

Other projects of far-reaching impor¬ 
tance scarcely visioned in the early days 
of air transportation are now being un¬ 
dertaken by United’s research depart¬ 
ment, and during the next few years 
it is expected some of these will exer¬ 
cise a profound influence upon air¬ 
transport operations. 

O NE of the biggest lessons learned 
during the flying of 50,000.000 
miles was m regard to flying equipment. 
Fundamentally, the airplane is the key¬ 
stone of operations. Upon its combina¬ 
tion of performance, economy, load 
characteristics, safety factors and dura¬ 
bility depends the success of an air¬ 
transport company. To achieve an 
effective and desirable combination of 
these features, United has learned that 
it is imperative for the transport com¬ 
pany to co-operate to the fullest degree 
with the airplane manufacturer in the 
matter of designing transport aircraft, 
even to the extent of laying down gen¬ 
eral specifications. 

The company has learned that the 
length of the airplane's daily flight can 
be substantially increased, provided 
proper maintenance and service meth¬ 
ods are employed. A few years ago, for 
example, the company used five differ¬ 
ent planes to fly one schedule on its 
2030-mile Chicago-San Francisco divi¬ 
sion of the mid-continent route. Now it 
uses but two, one from Chicago to 
Cheyenne and another from Cheyenne 
to the Pacific coast. The big advantage 
of this is apparent when one considers 


that a transport plane becomes obsolete 
considerably in advance of the comple¬ 
tion of its useful life by reason of ad¬ 
vances in airplane and aircraft engine 
development. Properly to absorb the 
depreciation involved, therefore, a maxi¬ 
mum of duty consistent with safety must 
be obtained from all planes. 

The company has learned, too, that 
the once generally favored theory that 
bigger and bigger airplanes would be 
the order in air transportation, is ill- 
advised m the light of present needs 
For the immediate future, at least. 
United officials are convinced that the 
best service is provided hv the com¬ 
pany which operates medium-sized air- 
ciaft on frequent schedules. Speed is 
naturally the commodity aviation has to 
sell to the public, and to be properly 
effective, this speed of service must be 
correlated with frequency of schedules 

Perhaps the greatest lesson of all has 
been learned m regard to an airplane’s 
performance. Speed has been a predom¬ 
inating consideration, and the empha¬ 
sis placed upon this point has tended 
to becloud the public’s mind to other 
pertinent issues involved This year sees 
the majoi airlines competing for faster 
and faster services, inspired partly by 
the growing public appetite for speed 
which has been whetted by spectacular 


cross-countrv speed flights made in 
planes which could not possibly be 
adapted to commercial air transport. 

Speed cannot, however, he satisfac¬ 
torily obtained through the sacrifice of 
other important features, such as 
strength, comfort, and loading char¬ 
acteristics. Planes of this company op¬ 
erate from coast to coast over a 2760- 
mile airway that covers every type of 
terrain found in the nation, involves all 
possible climatic variations, and in¬ 
cludes airports at sea level and airports 
as high as 7000 feet above sea level. 

The ideal transport plane for this 
route must perform as satisfactorily at 
high altitudes as it does at low eleva¬ 
tions, and it must operate as effectively 
at airports a mile or more above sea 
level as it does from terminals at sea 
level. Strength is a point of prime im¬ 
portance, for to it the measure of safety 
is closely allied. Also, proper accommo¬ 
dations must be provided m order that 
passengers be comfortable, especially 
on flights that involve long distances. 

With these facts in mind. 60 specially - 
built airplanes were ordeied m 1932 
fiom the Boeing Airplane Company at 
Seattle. Characteristics of these new 
tvpe planes reveal that the lesions the 
air-transport company has learned from 
50,000.000 miles of flying with airmail. 



The beckoning finger of light from an airway beacon is an important factor in 
the provisions made for dependable night schedules on our far-flung airlines 


116 


SCIENTIFIC AMERICAN 


SEPTEMBER * 1933 



facilities found in other transportation 
terminal stations have been erected at 
most airports m the country served by 
regular airplane schedules. 

Still another forceful lesson which 
United Air Lines has learned is that 
night flying is not only as practical as 
day flying but that it is increasing!) 
popular from the standpoint of the trav¬ 
eling public. Approximately 50 percent 
of the comp an)’s annual scheduled 
mileage of 14,000,000 miles is flown at 
night, an amount substantially in excess 
of the night flying of all European com¬ 
panies combined. 

Yet another significant lesson con¬ 
cerns the one-time theory that pilots 
reached an age limit, from 32 to 35 
years of age, beyond which their effi¬ 
ciency decreased to a point preventing 


Two views of the United Air Lines 
Boeing-built transport plane show¬ 
ing the two super-charged 550- 
horsepower Wasp engines, retrac- 
tible landing gear, and wide tread 

passengers, and express, are manifested 
in the new ship. It is of all-metal con¬ 
struction because of the strength and 
durability gained. 

It Is claimed that more than any other 
aircraft, the new Boeing is particularly 
adaptable to inspection, maintenance, 
service and overhaul procedures. This 
means not only lower operating cost but 
less time lost In servicing planes at 
division points. It is fast, having a top 
speed of 175 miles per hour and a cruis¬ 
ing speed of 155 miles per hour with 
full load. 

It is medium in size, accommodating 
10 passengers with their baggage, two 
pilots, and a load of better than a third P. G. Johnson, President of United them from remaining actively in air- 
of a ton of cargo. It is strong. Its wing Air Lines and also of the Boeing Air- transport flying. This theory was ex- 

alone having ^ a safety factor of 5.8. plane Company, answers the question ploded by the institution of a policy of 

considerably in excess of the Depart- 0 f what his company believes in regard examining all members of the pilot 

ment of Commerce requirement of 4.85. to the type of aircraft which will he personnel by competent flight surgeons 

It is comfortable, its roomy passenger commonly used in American air trans- every 30 days, which resulted in the 

cabin being equipped with chairs larger portation during the next few years, by findings of the surgeons that in most 

than any previously used in commercial pointing to the new Boeing twin-Wasp cases the so-called age limit is con- 

transport planes, and spaced 40 inches monoplane. siderably higher. 

apart to provide that all-desirable leg- “In our judgment, this plane em- Just as it may be said that the first 
room for passengers. bodies the features which we feel es- 50,000,000 miles are the hardest, so 

* sentia l t0 aircraft for commercial are they the slowest. Due to the grow- 

NITED AIR LINES as the operating air-transport purposes during the next ing acceptance of air transportation and 

company not only laid down the few years. There is a distinct trend increased schedules between important 

general specifications for the new plane, toward standardization upon all-metal cities. United Air Lines will complete 

but also followed through with an ef- monoplanes of clean, streamlined de- the flying of Its second 50,000,000 miles 

fective liaison organization during the sign. The main difference among trans- in approximately three years, about 

construction of the aircraft. After it was port planes will be in the type and half the time required for the present 

decided that the plane would be a low- number of aircraft engines employed. record. Five years ago and less, the 

wing metal monoplane with two Wasp This will be an important factor in in- average speed of airline service was 

engines supercharged to deliver 550 creasing aircraft speed." 100 miles an hour. In 1933, the average 

horsepower each at 5000 feet above Another lesson which has been is around 150 miles per hour. Instead of 
sea level to insure proper performance learned during the past several years is the 1932 schedule of 27 hours elapsed 

at airports of high elevation. United that proper attention to passenger com- time from the Pacific to the Atlantic, 

operating- executives inspected and fort at terminals and division airports the 1933 schedule is approximately 20 

evaluated, a full-size wooden mock-up, is essential, along with provision for hours. New York is only five hours 

'«f iKpoti#* reploa of sec-; comfortable accommodations in the from Chicago instead of six and one 

of the plane to insure that every- planes. Hangar-depots with modem half. The public wanted speed. In 1933 

thing lie■■ > y passenger waiting rooms and the usual ' the operators are giving if.' ; ' ; 




New Photo-Sensitive Mosaic Makes Possible 


A Real ‘Electric Eye’ 


A SECRET method of depositing 
3,000,000 photo-sensitive elements 
on a four-inch square of mica is 
the foundation of a new television trans¬ 
mission system recently announced by 
Dr. Vladimir K. Zworykin of the RCA- 
Victor research laboratories. Without 
mechanically moving parts. Dr. Zwory¬ 
kin has succeeded in transmitting im¬ 
ages built up of 250 lines to the inch, 
or 62,500 picture elements to the square 
inch. The best that can be done with 
the conventional scanning disk is about 
50 lines or 2500 picture elements. 

This new system may be closely 
likened to the human eye. In the eye. 
speaking generally for purposes of 


called the Iconoscope. As shown in the 
illustration at the bottom of this page, 
the mica screen or mosaic is located m 
the bulbous portion, in such a position 
that an image may be focused upon it 
through the glass of the tube. At the 
base of the tube is the electron-pro¬ 
ducing “gun.” The invisible stream of 
projectiles from this gun is controlled 
by four coils mounted on a frame and 
placed outside the tube. When the 
proper alternating currents from vacu¬ 
um tube oscillators are applied to these 
coils, the beam of electrons may be 
controlled so that it will sweep back 
and forth over the surface of the mo¬ 
saic. covering every portion of it 24 


By A. P. PECK 


times during each second of operation. 

The mosaic plate, as mentioned, has 
on one surface 3.000,000 light-sensitive 
units and on the other surface a plate 
of silver. Each of the units, together 
with this plate, forms a tiny condenser 
that stores up current in exact propor¬ 
tion to the amount of light that reaches 
the unit. This condenser is discharged 
as the electron beam sweeps over it, 
and therefore adds its bit of current to 
the “picture signal” which is being built 
up for transmission. 

In the present development, the beam 
of electrons is of such size in cross-sec¬ 
tion that it touches three of the light- 
sensitive units at a time; therefore 
1,000,000 picture elements are possible 
on the four-inch square. 

D R. ZWORYKIN states that this new 
system will operate at a speed 
comparable to that of motion-picture 
camera film. Thus it is possible to tele¬ 
vise objects in ordinary light and to 
dispense w T ith the intense lighting sys¬ 
tems that up to now have been neces¬ 
sary. In addition, detail of picture 
reproduction is vastly improved, due to 
the great increase in the number of 
picture elements over the older systems 
of television. 

At the receiving end, the Zworykin 
cathode-ray type of reproducer is used, 
as described in the February, 1930, 
Scientific American. 



A simplified diagram of the Iconoscope showing how the light rays are focused 
on the sensitive mosaic, and how the latter is scanned by the electron stream 


analogy, the image of the object seen is 
focused through a lens upon the retina, 
in which are millions of rods and cones, 
or “photo-sensitive” elements. These 
rods and cones are connected with the 
brain by a series of tiny nerves, and in 
the brain the image is registered and 
we see. In the Zworykin system, the 
mica plate with its 3,000,000 photo¬ 
sensitive elements corresponds to the 
retina with its rods and cones. This 
sensitive surface is swept or scanned 
with an electron beam that moves at 
an extremely high velocity. This beam 
corresponds to the optic nerves and 
serves to conduct the “vision” from the 
sensitive surface to the transmitting 
amplifiers, from which it is sent to the 
receiver or “brain” and there repro¬ 
duced. 

The modified cathode-ray tube used 
in the Zworykin transmitting system is 
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“Mass Production” Welding 



heated to this high temperature m the 
open air, the surfaces would become 
covered with a scaly deposit which 
would completely prevent the desired 
action of the copper and steel. So both 
the heating and cooling chambers of 
the furnace are filled with Electrolene 
—a gas composed largely of hydrogen. 
As this gas can be produced from ordi¬ 
nary illuminating gas by mixing it with 
steam under high pressure at high tem¬ 
perature, it is far more economical than 
pure hydrogen would be. This atmos¬ 
phere reduces all oxides and foreign 
mattei of any kind, and pro¬ 
vides a clean, oxide-free sur¬ 
face for the welding action. 

It might seem at first that 
the molten copper would sim¬ 
ply solder or “paste” the sur¬ 
faces together. Actually, how¬ 
ever, there is no free copper 
left m the weld. The best 
proof of this is that the 
w T elded parts may again be 
passed through the welding 
furnace with no effect upon 
the structure of the weld. 


The hydrogen-electric welding furnace discharges a car 
of welded parts every four minutes, 24 hours each day 


A ND here are still more 
- points in favor of tins 
revolutionary process: The 
weld itself is accomplished 
without either flame or arc; 
without fusing or melting of 
the integral parts; and with¬ 
out the apparent application 
of any metal. Yet the welds 
produced are actually strong¬ 
er than the steel in the parts 
they join together! Perhaps 
the most unbelievable state¬ 
ment of all is that it is en¬ 
tirely possible to make welds 
which are completely en¬ 
closed and out of sight of the operator! 

To help visualize the process, consider 
first the furnace in which it is carried 
on: The initial impression is of a long 
steel cylinder six or eight feet in di¬ 
ameter supported above the floor level 
on structural steel trusses. About half 
the length of the cylinder is occupied 
by the electrically heated welding zone; 
the other half by the water-jacketed 
cooling chamber. It is one of the major 
advantages of the process that the parts 
are gradually cooled to room tempera¬ 
ture before leaving the hydrogen-filled 
atmosphere. This eliminates any possi¬ 
ble chance of scale, oxidation, or dis¬ 
tortion. 

Underneath the large cylinder travel 
the cars upon which the parts are loaded 
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discharge as well as movement through 
the furnace are completely automatic, 
being actuated by an intricate system 
of electro-magnetic contactors. 

Once inside the heating zone the pro¬ 
cess depends upon the curious affinity 
of steel for copper, and vice versa. At 
high temperature (2100 degrees, Fahr¬ 
enheit ) molten copper will be drawn by 
capillary attraction into even the in¬ 
finitesimal space between two pieces of 
steel that have been assembled by a 
press fit. That is, this will happen if the 
surfaces to be welded are absolutely 
clean and free from scale and oxides! 
It is this last requirement that makes 
necessary the hydrogen atmosphere of 
the furnace and gives the process its 
name. If the parts to be welded were 


T HE photomicrograph re¬ 
produced her3 illustrates 
a section of two pieces of 
steel which have been welded 
together by this process. The 
iron and copper have alloyed 
together. Some of the copper 
has gone into solid solution 
m the steel, and some of the 
iron has been dissolved by 
the copper to produce an in¬ 
tegral copper-iron alloy bond 
between the parts (approxi¬ 
mately 97 percent iron, 3 
percent copper). The alloy 
so formed is represented in 
the photomicrograph by the black areas. 
Note how the alloy has “grown” into 
the gram structure of the steel and has 
actually surrounded many of the in¬ 
dividual crystals. 

Because there is no obvious applica¬ 
tion of metal to the seam, it is often im¬ 
possible for a person seeing an assembly 
to tell just where the welds have been 
made. To people who ordinarily think 
of a welded joint as one with a band of 
metal built up over the seam, this clean- 
cut appearance sometimes has the effect 
of bringing up the question of strength. 

This question of the strength of hy¬ 
drogen-welded joints may be answered 
with one simple, direct statement: They 
are actually stronger than the steel in 
the parts they weld together! This fact 


Flameless, Arcless Process Produces Thousands 
of Welds an Hour Under the Supervision of One Man 


IXTEEN hundred individual weld- 
made by one man in 45 minutes 1 
That sounds like a '"Buck Rogers 
in the 25th Century” story f Yet it is 
what is happening every day m the huge 
"Zeppelin” copper - hydrogen - electric 
furnace in a plant in Detroit. At first 
thought, it would seem that this kind of 
wholesale welding would keep one man 
pretty busy. As a matter of fact, how¬ 
ever, he has little to do, ex¬ 
cept to set the automatic 
electric controls of the giant 
furnace to regulate the weld¬ 
ing cycle in keeping with the 
nature of the parts in pro¬ 
duction. The heavier and 
more bulky the part, the 
longer the welding period re¬ 
quired. It is also this one 
man’s duty to load and un¬ 
load the cars on which the 
parts are automatically car¬ 
ried through the furnace. 


before entering the furnace At exactly 
the right moment an elevator at the "m” 
end of the furnace is automatical!) low¬ 
ered, a car filled with parts is rolled 
upon it. and it is elevated into the fur¬ 
nace wheie the welding process begins. 

The discharging of the welded parts 
from the furnace is carried on with ex¬ 
actly "reverse English” at the opposite 
end of the “Zep.” Both entrance and 
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is not based upon theory; it has been 
conclusive!) proved by exhaustive tests, 
both in the laboratory and m the sever¬ 
est kind of actual use. 

For example, a steel tank assembled 
from a length of tubing, two stamped 
end plates, and a screw-machine 
threaded fitting with all joints hydro- 
gen-welded, burst at 2200 pounds hy¬ 
draulic pressure, but there was no fail¬ 
ure of the h) drogen-welded seams at 
any point. Two pieces of %-inch bar 
stock w T ere pieced together with a 45- 
degree hydrogen weld. Under 66,000 
pounds per square inch tensile stress 
the steel itself failed but the hydrogen- 
welded joints remained intact! 

I N the original design of an automo¬ 
bile spring shackle, threaded bars 
were inserted in holes drilled m a piece 
of flat steel, and the ends either peaned 
or arc welded. Experience proved, how¬ 
ever, that when excessive torque was 
applied to the bar, as might very easil) 
happen in trying to remove a “frozen" 
nut, the bar had a tendency to turn in 
the steel strip. In revising this design 
for hydrogen-welding, the fabrication 
and assembl) are identical with the 



Preparation for welding requires a 
snug fit of parts and application 
of copper or copper paste at or 
near joint. Below: A large number 
of welds may be made at one time 



above. However, m a long series of ex¬ 
haustive tests, it has been proved that 
the bar will twist and break before the 
h) drogen-welded joints are ruptured 
These are only a few of the many tests 
which the process has successful!) un¬ 
dergone. 

What does this welding process at 
2100 degrees Fahrenheit do to the 
metal? The obvious effect, of course, is 
a dead anneal, which m most cases is 
highly desirable as it relieves the parts 
from any strain which might have been 



Photomicrograph discussed in text. 
Below: A contrast in welded floats 
—superfluous metal on oxy-acety- 
lene job, and clean hydrogen weld 



set up by such previous processing as 
drawing, shearing, machining, and so 
on. However, the condition may be cor¬ 
rected when desired by any of the usual 
heat-treating methods, without in any 
way affecting the w T eld. As a matter of 
fact this is one of the best proofs that 
the bond is considerably more iron than 
copper; its melting point is practically 
that of steel. 

Although hydrogen-electric-welding, 
developed by the Bundy Tubing Com¬ 
pany, has been available to industry in 
general for only a few short months, it 
has already had a marked influence 
upon product design and production 
methods in many industries. To the de¬ 
signing engineer, hydrogen-welding 
opens up possibilities for intricate as¬ 



Above: Finger-tip automatic con¬ 
trol of welding furnace. Below: A 
steel tank, all joints hydrogen 
welded, which burst at 2200 pounds 
pressure with no failure of seams 



semblies which could not possibly be 
produced by any other methods. There 
is an outstanding advantage m connec¬ 
tion with the pioduction of such en¬ 
closed parts as tanks, floats, headers, 
small tubes, and so forth, in which or¬ 
dinary assembly methods necessitate a 
difficult and expensive (if not impos¬ 
sible ) final cleaning operation, When 
produced by hydrogen-welding, such 
parts leave the furnace clean and free 
from scale both inside and outside. De¬ 
signers who are compelled by the neces¬ 
sity of absolute economy to shy away 
from costly integral parts may now 
revel in the assurance that practically 
any assembly which their ingenuity can 
conceive may be produced by welding 
together such simple and inexpensive 
units as tubing, stampings, drawn and 
cut shapes, bar stock, and so on. So, if 
in examining some iron or steel part of 
your new 1933 automobile, or airplane, 
or electric refrigerator, you fail to find 
any visible means by which it was as¬ 
sembled, and yet find that it is as solid 
as a single piece, you may safely con¬ 
clude that the manufacturer utilized this 
most modern of electricity's contribu¬ 
tions to industry—copper-hydrogen-elec- 
trie-welding, 

• 

A fascinating way of passing idle 
hours this summer would be to 
carry out the telepathy test explained 
in our June issue. —The Editor. 









Checking Up 
On the Silkworm 


By GRACE LOCKHART 


I T appears that that small martyr to 
woman's love of sheer silk hose and 
gossamer-fine lingerie, the silkworm, 
is far from being an efficient worker. 
The strand he weaves is consistent 
neither in its color nor its diameter. 
Consequently, there is much more to 
the manufacture of silken garments 
than appears on the surface, as was 
discovered in a chance recent visit to 
the research laboratory maintained in 
Brooklyn, New York, by a large silk 
firm. 

In these laboratories, technicians, un¬ 
der the direction of Warren P. Seem, 
internationally known raw silk authori¬ 
ty, test for physical quality, evenness, 
and cleanness all the silk used in the 
nine Julius Kayser & Company factor¬ 
ies in the United States, Canada, and 
Australia. Approximately 1500 bales of 
silk are tested per month in this inter¬ 
esting laboratory. 

Methods used are regarded by the 
Raw Silk Committee of the National 
Association of Hosiery and Underwear 
Manufacturers as the most conclusive 
and reliable ‘"measurement” standards 
of raw silk available. These methods 
are now being considered as a basis 
for the establishment of international 
standards. 

Thinking, for a moment, of silk stock¬ 
ings or silk lingerie in-th e-making rather 
than as gifts “sure to please,” we hear 
the roar of mill and factory; we visu¬ 
alize row after row of machines knitting 
the welt, the leg, the toe, and heel of 
millions of pairs of silk stockings; we 
see countless batteries of spools and 
cones feeding fine silk threads into mi- 
Ianese, tricot, and warp knit machines 
where they are transformed into mil¬ 
lions of yards of exquisite silk fabrics. 

Behind all of this—behind the cob- 
web-fine silk stockings and the filmv 
heaps of lingerie exhibited in the 
world’s leading shops, is the testing 
laboratory, where one thing after an¬ 
other is carefully, consistently done to 
assure quality and perfection in the 
finished goods. 

F IFTY years ago Julius Kayser, mak¬ 
er of silk gloves, or “mitts” as they 
Were then called, developed the double 
finger tip. As a result, Kayser gloves 
.aefewed immediate and widespread 


lame, and Mr. Kayser was soon faced 
with the problems of mass production. 
As quality was the foundation upon 
which his business success had been 
built, he determined to maintain it and 
concluded that, in order to do so, it 
would he necessary to test all raw ma¬ 
terial that went into his products. This 
decision saw the beginning of the Kay¬ 
ser research laboratory which today is 
of major importance in the silk indus¬ 
try. 

The quality of raw silk is 
determined by what is de¬ 
scribed as ""physical” and 
“structural” properties. The 
physical properties are those 
inherent in the fiber— 
strength, elasticity and lus¬ 
ter. These properties vary in 
different grades of silk. They 
are determined by climatic 
conditions, nature of the soil, 
and the care and feeding of 
the silk worm, Bombyx mori. 

Raw silk is stronger than any 
other usable textile fiber of 
equal weight, its strength 
giving to silk fabrics their 
superior wearing qualities. 


The incline plane serigraph, the machine 
It checks exact strength and elasticity and 


A silhouette and surface projection showing 
irregular plaiting at the heel of silk hose 

Upon the elasticity or “live¬ 
liness” of the raw silk de¬ 
pends the excellence of fit of 
fine silk stockings or gloves. 
Upon the luster or “sheen” 
depends that luxuriousness 
and softness of texture or 
“feel” for which silk gar¬ 
ments are so admired. 

Years of study by Mr. 
Seem went into the develop¬ 
ment of a reliable method 
by which silk could be tested 
for these various physical 
properties. The machine used 
in the testing laboratory is an 
Incline Plane Serigraph 
which not only checks ac¬ 
curately exact strength and 
elasticity but also makes a 
chart record of test results. 

The structural qualities of 
raw silk relate to its evenness 
and cleanness. The silk worm 
spins a fiber consisting of 
, two filaments from two tiny 
, orifices in Its spin- 
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ducing a uniform thread In order to 
obtain a pound of silk thread it is nec¬ 
essary to unwind between 2500 and 3000 
cocoons. To produce enough silk for one 
dozen pairs of stockings takes a reeling 
girl about 10 hours. 

Besides unevenness of the thread 
there are structural imperfections in 
raw silk generally called “cleanness 
defects” such as waste, slugs, nibs, and 
the like. The number of these defects 
determines the cleanness grade of the 
silk, and to measure this, the thread is 
run through gages set to an accuracy 
of 1/10,000 of an inch. 

Obviously, laboratory tests for even¬ 
ness and cleanness are of the greatest 
importance In determining whether the 
raw silk is of proper quality for high 
grade merchandise. In the manufacture 
of hosiery, for example, uneven silk 
occasions objectionable rings or bands 
and streaks. 

The evenness test perfected by Mr. 
which tests the physical properties of silk. Seem is known as the u nine meter com- 

provides a chart record of the results obtained posite evenness test.” The silk to he 

tested is wound on a sen- 
plane hoard using a George¬ 
town attachment. After wind¬ 
ing, the threads are parted 
into groups of nine threads 
each. These groups are ac¬ 
curately cut into nine one- 
meter lengths which are then 
twisted into tiny skeins by an 
electric motor which revolves 
a twusting book. The nine- 
meter skeins are then 
weighed, one at a time, on an 
automatic weighing and re¬ 
cording scale. Threads of 
larger diameter or denier 
Silhouette projection showing run in stock- naturally weigh more than 

ing caused by missing a loop when topping fine denier threads. Thus the 


ning, the worm winds Itself 
round with this fiber in a 
figure 8 to form the cocoon. 
The fiber measures from 
1500 to 2100 feet in length 
and varies in diameter (the 
weight determinant) from 
3,36 deniers on the outside 
of the cocoon to 2.11 deniers 
on the inside. 

In the process of reeling or 
unwinding the cocoons, the 
reeling girls try to even up 
the thread, but in spite of the 
greatest care, a perfectly 
even thread cannot be reeled. 
To reduce variation in size, 
the girl adds and takes off 
cocoons as the thread size 
changes. Because the cocoon 
filament Is as fine as a spider 
web, it is impossible to tie 
the threads together when 
adding one cocoon to another. 
The ends must be cast in on 
the running thread which 
adds to the difficulty of pro- 



Projection of two kinds of mesh, the ordi¬ 
nary and the new, flexible. Fit-All-Top weave 


milligram weight of each tiny skein 
may be converted into diameter in mi¬ 
crons. Evenness is computed by a math¬ 
ematical formula based on the theory 
of least squares. 

To avoid making thousands of nine- 
meter skeins to determine the average 
size of the lot, a number of whole 
skeins, 2250 meters in length, are 
reeled, and the deviation in average 
size calculated by the same method as 
that used for the nine-meter skein. In 
testing a 10-bale lot of silk, for example. 
40 full-length skeins and 500 nine-meter 
skeins are weighed These two results 
are multiplied together to determine a 
composite unevenness evaluation (in 
percentage). The evenness evaluation or 
final rating of the lot is obtained by de¬ 
ducting the composite unevenness from 
a theoretical 100 percent. 

O NLY silk which has passed rigid 
laboratory tests is released to mill 
and factory. In the process of manu¬ 
facture, the merchandise is inspected 
all along the line, and sample lots of 
finished goods regularly returned to 
the laboratory for check tests where 
speedy analysis of difficulties is made. 
Frequently photomicrographs are 
studied. Often in determining the cause 
of the defect, a textile projector is used. 

This last equipment consists of three 
lanterns having 500-watt Mazda lamps 
so arranged as to provide surface and 
silhouette illumination. Minute details 
are clearly revealed by a high-powered 
projection lamp. Colored light filters 
are used to produce contrast. Pro¬ 
jection of the fabric is about 80 inches 
on the screens, which are made of alu¬ 
minum curtains or ground glass. By 
this method of magnification large fab¬ 
ric specimens can he examined, and 
analysis of imperfections in knitting or 
weaving Is greatly facilitated. 

The textile projector is also used for 
study of new weaves and constructions 
such as the recently introduced Fit-All- 
Top stocking. This stocking was de¬ 
signed to provide for elasticity up and 
down as well as across. 

New machinery and equipment are 
constantly added to achieve greater 
speed and accuracy In testing, for not 
only rrfust silk be tested with infinite 
care but also it is essential that the 
laboratory be able rapidly to test and 
grade a tremendous quantity of this val¬ 
uable raw material. In rating raw silk, 
even color variation must be taken Into 
consideration, there being some 25 color 
tones in each of the three major classi¬ 
fications—white, ivory, and cream. 
These color variations may not seem 
important to the casual observer but the 
most minute variance in color is full of 
meaning to the technician who is al¬ 
ways on the alert to detect any lack of 
uniformity in silk selected for a partic¬ 
ular purpose. 





THE SCIENTIFIC AMERICAN DIGEST 


Scientific American Prize Awards 

U NDER the auspices of the United 
State* Amateur Air Pilots Association, 
d National Charity Air Pageant will he 
held at Roosevelt Field, Mineola, New 
York, on October 7th and 8th, 1933 The 
meet, which is under the patronage of 
prominent society women, will feature a 
number of interesting races with valuable 
trophies and cash prizes. The proceeds are 
to go to charity. 

One of the events of the Air Pageant 
will be rather original in character. The 



Irving M. Bailey, of Connecticut, 
winner in airplane model contest 

Scientific American Trophy is to be 
awarded to the man or woman sports pilot, 
who, in the opinion of the committee of 
judges, has made an outstanding improve¬ 
ment to his or her airplane since its pur¬ 
chase. The committee will take the 
following three features into consideration 
in electing the winners, tat Enhancement 
of safety; i b i Scientific advancement; to 
Possible improvement over the manufac¬ 
turer's advertised performance. 

The -Trophy will be the outright property 
of the winner. There is to be no entrance 
fee, and the only restriction is that entrants 
shall be members of the United States 
Amateur Air Pilots Association. 

The chairman of the Scientific Ameri¬ 
can Award Committee will be Professor 
Alexander* Klemia of the Daniel Guggen¬ 
heim School of Aeronautics, New York 
University. The other members of the com¬ 
mittee will be Mr. James B. Taylor, In 
one, of the outstanding pilots of the country. 


Conducted by F. D. McHUGH 

Contributing Editors 

ALEXANDER KLEMIN 
In charge, Daniel Guggenheim School 
of Aeronautics, New York University 

A. E. BUCHANAN, Jr. 

Lehigh University 


and Mr. Jerome Lederer, Chief Engineer 
of Aero Insurance Underwriters. 

The contest promises to be of consider¬ 
able interest and of real scientific value 

A YEAR’S subscription to Scientific 
American was awarded to each of 
the winners of the 1933 National Champion¬ 
ship Model Airplane Meet, all of whom 
established outstanding new world’s rec¬ 
ords. They are: 

Vernon Boehle. R. R. 1. Box 188, In¬ 
dianapolis, Ind. 

John A. Bartol, 7 Codman Hill St., Rox- 
burv. Mass. 

Albert Levy, 1036 Bloor St., W., Toronto. 
Ontario, Canada. 

Boehle established a record of 8 minutes 
43 seconds m the Stout Outdoor Fuselage 
Model Contest for rubber power. This 
event called for models weighing at least 
one ounce for each 50 square inches of 
wing area, with a built up fuselage and 
landing gear. Boehle also placed second in 
the Admiral Moffett International Contest, 
and fifth in the Mulvhill Contest. His out¬ 
door performance was the best average. 

Bartol established a new world’s record 
of 17 minutes 47*% seconds in the Stout 
Indoor Duration Contest for stick models. 
The previous record was 13 minutes .03 
seconds. 

Levy made a record of 8 minutes 56 
seconds in the Indoor Fuselage Model Con¬ 
test for the Bloomingdale Trophy. In this 
event the models were required to have a 
built up covered fuselage with landing 
gear. 

The meet was held June 27th at Roose¬ 
velt Field and June 28th at the armory of 
the 258th Field Artillery Regiment, Bronx, 
under the sanction and supervision of the 
National Aeronautic Association. Universal 
Model Airplane News sponsored the meet. 

AT the State Model Airplane Meet held 
JTx in Hartford, Connecticut, Irving Bai¬ 
ley, 621 Elm Street, New Haven, Connecti¬ 
cut. won the prize of a year’s subscription 
to Scientific American for his model of 


a Boemg P-26 low-wing Army pursuit plane 
which was built to a 74-inch scale and has 
the following dimensions: Span 2114 
inches; length 17Us inches; height 5!s 
inches. The Pratt and Whitney motor was 
reproduced faithfully as was the compli¬ 
cated nose of the ship. 

The control surfaces are movable but 
not connected with the cockpit. A great 
deal of detail is incorporated such as many 
louvres, lights, and so on. The construc¬ 
tion is all-balsa, covered with super-fine 
tissue to cover the gram. Bailey’s com¬ 
ment was: 

“I received my first issue of Scientific 
American today and all I have to say is 
that it is a mighty fine prize.” 

Antitoxin and Scarlet Fever 

I F scarlet fever antitoxin is given within 
the first day or two after a person has 
become sick with scarlet fever, the disease 
is much less severe and complications are 
less likely to develop, Dr Luke W. Hunt 
of Chicago recently told members of the 
American Medical Association. 

His report was based on a study of more 
than 2000 cases in nearly 900 of winch the 
antitoxin was given. If enough antitoxin 
was given early, the rash faded within 24 




The trophy to be given at the meet 
at Roosevelt Field, Mineola, N. Y. 
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hours and the fe\er fell several degrees. 
An important discovery was that the sub¬ 
siding of these symptoms made it possible 
to find the complications which are more 
to he feared than the disease itself, he said. 

Mastoiditis, ear abscesses, heart disease, 
kidney infection, and pneumonia are among 
the serious complications of '-carlet fever. 
—Science Semce. 


Chemistry of Pretzels 

N OW that pretzels have come into their 
own again, chemists of the United 
States Department of Agriculture are try¬ 
ing to take some of the guess out of pretzel 
making. They have found that flours of 
high protein content have a tendency to 
produce pretzels of hard and flinty texture, 
that flours of low protein content cause 
trouble m the rolling machines and pro¬ 
duce a poorer shape and size of product; 
that clear flours when used alone tend to 
produce pretzels of poor outside and inside 
color, of inferior taste and of uncertain 
keeping quality. 

They have learned that “sound flours of 
both the straight and patent grades, con¬ 
taining from 8 to 10.5 percent of protein 
and not over 0 50 percent ash, such as those 
milled from soft red winter wdieat. are sat¬ 
isfactory for pretzel making”; that a “sat¬ 
isfactory pretzel flour can be made bv 
blending hard-wheat flours and soft-wheat 
flours of high and low protein content or 
by using a patent or straight flour with a 
small percentage of clear "—A E. B. 


New Model Casting Materials 

H OW to exhibit 70 realistic models of 
baked goods at the Century of Prog¬ 
ress—that was the problem of Standard 
Brands, Inc, a problem that was solved 
by Dr. Poller’s moulage process In the 
Standard Brands exhibit in the Hall of 
Science are now on display bread, cakes, 
rolls, and pies so realistic that they defy 
the observer to distinguish betw r een the 
models and the actual product. 

In making casts by this process, the 
mold, or negative, material, Negocoll. is 
heated slightly. It is then wiped over the 
object—a loaf of bread, a wound, a man’s 
face, a statuette, or almost any other ob- 



After the molding materia!, Horn* 
init, has been poured into the mold: 
lifting out the oust of a man’s face 



The first step in the new moulage 
process: applying the Negocoll to a 
small statuette by means of a brush 


ject of which a model is desired—and it 
quickly hardens to form the mold Into 
this is poured the positive material, 
Hommit, and reinforced with Celent. The 
resulting “casting” faithfully reproduces 
every detail of the original object. 

The American distributor of these prod¬ 
ucts was led to them by his own skepticism. 
A friend of his had told him of a material 
on the market m Europe called Negocoll 
with which casts could be made from the 
human body, or from any object, without 
the necessity for preparing the surface 
Recalling an experience of his university 
days when he had attempted to make a 
plaster cast of a man’s head and the plaster 
had stuck to the model’s hair, he was very 
much interested m this material which he 
was told would not stick to the hair Going to 
Europe to investigate, he learned in addi¬ 
tion that when Negocoll is used on the 
living model, the model sits in a natural 
position and breathes naturally while the 
material is being applied. 

As a result there have been made avail¬ 
able for American doctors, in private prac¬ 
tice and m hospitals, the ideal products 
foi making casts of anatomical specimens 
for purposes of study and research, as well 
as for evidence of a patient’s condition be¬ 
fore operating, of the progress of a disease, 
or of the steps m its cure. W ith these prod¬ 
ucts police departments and bureaus of 
identification make moulages of victims, of 
tools used in the performance of a crime, 
of wounds of living or dead victims to be 
used as evidence in court, and of the un¬ 
identified dead for purposes of identifica¬ 
tion after interment. Artists, too, are using 
the materials in the making of face masks, 
portrait busts, and so on. 

Varied as are the uses to which they are 
already being put, new applications are con¬ 
tinually being discovered The materials 
are even being used as a hobby by the 
layman because of the startlingly lifelike 
results they make possible and because 
they can be successfully applied even by 
those with ho previous casting experience. 


Swimming Pool Risk 

S IGNIFICANT light has been thrown on 
the risk of infection from swimming 
pools by the findings of research recently 
performed by Doctors W. L. Mailman and 
W. Cary of Detroit, and published in the 
American Journal of Public Health , These 


investigators found that the most widely 
practiced method of testing the water in 
swimming pools is untrustworthy and has 
been giving false data, because it often 
indicates the absence of disease germs when 
such germs are actually present. This is 
how it happens: 

The water in swimming pools is usually 
chlorinated. This will, it is true, kill germs 
—but how rapidly? The customary method 
of testing the water is to take samples and 
send them to a laboratory for examination 
W here chlorine has been used in the water 
such routine tests generally indicate that 
it is germ-free, and the pool is given an 
O.K What the two Detroit physicians 
found, however, is that several hours usu¬ 
ally intervene between the taking of the 
samples and the actual tests, and tins lapse 
of time, giving the chlorine taken up with 
the sample full opportunity to work, ac¬ 
counts for the apparent absence of germs. 
On the other hand, tests made on the spot 
and at once, m a special laboratory set up 
at the pool indicated the presence of 
Bacillus coh and streptococcus germs. The 
more bathers m the pool, the more germs 
were found in the tests, even in the pres¬ 
ence of chlorine. Chlorine will kill germs if 
given time, but in the meantime many of 


A finished model: cast of a man’s 
forearm showing fidelity with 
which a skin eruption is modeled 

them remain alive and ready to invade the 
bodies of swimmers. 

In an article published m our October. 
1931, issue (“Are Swimming Pools a Health 
Menace?”) we emphasized the feeling, then 
growing, that swimming pools constitute 
more of a risk than bad previously been 
thought. The fresh findings mentioned above 
add one more bit to the growth of that 
same feeling. 


What Happens to the Wheat 
Crop 

G OVERNMENT figures, recently pub¬ 
lished, indicate an expected 1933 crop 
of wheat only about 55 percent of that of 
normal years, the total predicted being 
about 500,000,000 bushels. Thus it is of in¬ 
terest just now to look into the question of 
wheat consumption to see where we stand 
as to the carry-over of surplus wheat from 
previous years’ crops. 

Three things happen to the annual wheat 
crop in the United States, From 600,000,000 
to 700.000,000 bushels go into domestic con¬ 
sumption. Since 1923 this consumption has 
increased less rapidly than the population. 
The two other channels into which the sup¬ 
ply goes are exports and carry-over. As the 
exports decline, the carry-over mounts. 
Records of the United States Department 
of Agriculture show that in the year ended 
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I one 30, 1923. we exported 205,000.000 
bushels and had a carry-over of less than 
100.000,000 bushels. In the vear ended June 
30, 1932. we exported 112.000,000 bushels 
and had a carrv-over of 362.000,000 bushels 
—three times the normal. 

It might be supposed that these declining 
exports and mounting carry-o\ers Implied a 
-lump m world wheat consumption. As a 
matter of fact, the world consumption of 
wheat grew steadily In the last decade 
In the 3930-31 season the total apparent 
disappearance of wheat outside Russia and 
China was 3.800,000,000 bushels, as com¬ 
pared with only 3,200,000,000 bushels m 
1921-22. World wheat consumption in the 
depression year 1930-31 exceeded that of 
the preceding year and about equaled that 
of the highly prosperous season 1928-29. 
It was not falling consumption that brought 
about our mounting wheat surplus. It was 
rising production here and abroad. 


Reducing Aircraft Fire Hazards 

T HE gasoline used In aircraft engines is 
highly volatile and has a flash point 
equal to that of ordinary room temperature. 
Therefore the storing and handling of gas¬ 
oline always offer a certain hazard, with 
the tiniest spark sufficient to produce an 



Bulk 015 the principle of the Davy 
lamp, Protectoseal prevents pas¬ 
sage of flame while filling the 
tanks of airplanes with gasoline 

explosion when airplane tanks are being 
filled;. An interesting device to lessen the 
hazard of filling airplane fuel tanks is the 
“Protectoseal,” 

The principle on which this device oper¬ 
ates is not new; it is that of the Davy 
miner’s safety lamp. Fundamentally the 
Protectoseal consists of flame baffles made 
of non-ferrous perforated metal, arranged 
in cylindrical form las shown in the pho¬ 
tograph t In order to provide the maximum 
area of screen openings in relation to the 
area of the openings to which they are at¬ 
tached. These openings prevent the passage 
of flame or spark Into the vessel where 
volatile vapors may be lodged and where 
there may also he enough air to form an 
explosive mixture. In addition, the filler 
cap has a spring-loaded poppet valve in the 
center. 

The application of Protectoseal for filling 
gasoline tanks is obvious. In, addition It 
serves as a safety measure against airplane 
explosions. If the- airplane should catch fire 
from 'any source and' the gasoline tanks be¬ 
come enveloped In flame, the internal pres r , 


sure mounts rapidly to the bursting point 
of the tank. As soon as a dangerous pres¬ 
sure is reached the poppet valve opens, 
since its release pressure has been previ¬ 
ously set, and allows the expanded vapor 
to escape without the fire coming in con¬ 
tact with the gasoline in the tank. The 
valve closes again when the pressure is 
back to normal.— A. K. 


Balho’s Transatlantic Flight 

G eneral italo balbo, youthful 

‘ Air Minister of Italy, and his forma¬ 
tion of 24 military seaplanes, completed, 
on July 16, one of the most daring and 
spectacular flights on record. His landing 
on that day, at Chicago, marked the com¬ 
pletion of a 6100-mile flight from Orbetel- 
lo, Italy. Starting on July 1. 25 planes 
flew first to Amsterdam, Holland, where 
one plane cracked up with the loss of one 
man. The remaining 24 flew by London¬ 
derry, Northern Ireland; Reykjavik, Ice¬ 
land: Cartwright, Labrador; Shediac, 
N. B.; Montreal, Canada; and thence to 
Chicago without further mishap. At the 
time of writing, the planes have just started 
the return flight to Italy. 



Right side of steam airplane power 
plant, showing fuel and water 
tanks, spark plug housing, Venturi 
assembly, flue, and other details 


The Safety Belt as a Warning 
Signal 

HEN blind flying is being discussed, 
the question is often asked as to 
whether the safety belt will or will not 
warn the flier of an abnormal attitude of 
the airplane? 

In the classical manner, the answer is 
“yes” and “no.” It depends on the par¬ 
ticular maneuver and on the particular com¬ 
bination of gravity and centrifugal force. 
If when flvmg blind, the plane is flying 
upside dow T n and in a horizontal line, then 
of course the force of gravity will be pull¬ 
ing the pilot downwards, head first, and 
he will be hanging by the safety belt and 
feel its restraining pressure accordingly. 

Let us now suppose that the pilot is at 
the top of a very fast and very tight loop, 
and practically upside down. There will 
now be two forces at play: gravity acting 
downward, and centrifugal force acting out¬ 
wards from the center of the loop and 
upwards. If the loop is very tight the cen¬ 
trifugal force may be greater than the 
force of gravity. In this case the pilot will 
be upside down m space, yet he will be 
preying against his seat. If he happens 


to be flying blind, his safety belt will cer¬ 
tainly give no warning of an abnormal 
attitude m this case. 

Again, if he is flymg straight ahead, but 
is sharply banked, gravity will exercise a 
lateral component on the pilot’s body and 
he will certainly feel its effect. But let u* 
imagine that while flying blind the pilot 
instead of flying ahead gets himself into 
circling flight or a spiral. Then the force 
of gravity and centrifugal force will com¬ 
bine to give a resultant which will pass 
through the seat. The pilot in this case 
will feel no abnormal force, but a slightly 
greater pressure on his seat—which he will 
scarcely notice. 

The safety-belt may scarcely be con¬ 
sidered a reliable guide.— A. K. 


A Steam Driven Airplane Engine 

WO brothers, William J. and George 
Besler recently installed a reciprocat¬ 
ing steam engine in a conventional Travel- 
air biplane, and a number of successful 
flights have been made at the Oakland, 
California, airport. The power plant is il¬ 
lustrated in these columns by photographs 
and a diagram. As the engine was really 





HORIZONTAL FLIGHT INVERTED STEEP BANK ,N STRAIGHT FLIGHT 


F1G.2 


CENTRIFUGAL 

FORCE 



CENTRIFUGAL FORCE GREATER 
THAN GRAVITY PRESSES 
PILOT AGAINST SEAT 


TIGHT LOOP 


G« GRAVITY 



GRAVITY AMO CENTRIFUGAL FORCE COMBINE TO 
PRODUCE RESULTANT FORCE WHICH HOLDS PILOT 
DIRECTLY IN CENTER OF SEAT 

CIRCLING FLIGHT 


Resultant forces on the safety belt to warn a pilot;of unusual attitudes* Figures 
I to 4 show the various positions of airplanes discussed in the column above 
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Left side of Besler plant, showing 
low pressure cylinder, feed water 
heater, boiler, throttle lever, elec¬ 
tric control, and other accessories 

an old automobile engine, the airplane 
came out 300 pounds over weight, but it is 
expected that savings in weight will he 
readily made later. 

The Besler brothers’ steam engine is a 
two-cylinder double-acting, compound 90- 
degree V engine, with a cut off at about 
50 percent of the stroke. The high pressure 
cylinder has a bore of 4M inches and a 
stroke of 3 inches. The low pressure cylin¬ 
der has the same stroke, but a 5 inch bore. 
The ordinary working pressure is 950 
pounds per square inch, and the tem¬ 
perature of the steam is 750 degrees, 
Fahrenheit. The engine not only drives the 
propeller but also drives a blower through 
an over-running clutch. The blower (an 
electric motor is used when starting) sup¬ 
plies air to a Venturi in which the fuel 
lines terminate. The Venturi leads the 
mixture to a fire box, where an ignition 
plug sets ihe mixture aflame. Once ignition 
has been started, the process of combustion 
is continuous. 

The steam generator is of a modified 
flash type. The tubing is continuous m 
length, about 500 feet in total length; the 
coils are covered with metallic wool in¬ 


sulation and sheet aluminum. A pop valve 
is set to give relief at 1500 pounds pres¬ 
sure. A thermostatic normalizer device in¬ 
jects water into the superheater whenever 
the temperature goes above 750 degrees, 
Fahrenheit. From the boiler the steam 
passes through a throttle to the engine 
proper, and then to tw T o condensers—one 
mounted at the top of the fuselage and 
one below 7 . From the two radiators or con¬ 
densers, the steam passes into the water 
tank, winch is provided with a steam dome. 
From the water tank, a pump passes the 
water through a primary heater and then 
to a secondary heater. By preheating the 
water, some of the energy of the exhaust 
steam is put back into the system, and thus 
the overall efficiency is improved. After 
passing through the heaters the water again 
goes back to the boiler, and the process is 
repeated over and over again. 

In the tests the rapidity with which the 
boiler got up steam was remarkable. In five 
minutes the plane was ready to take the 
air. In the air, the absence of noise was 
remarkable. On landing a very interesting 
possibility of the steam engine was in evi¬ 
dence. As soon as the pilot landed he re- 
tersed the engine (reversing the engine is 
a simple matter on a reciprocating steam 
engine). With the propeller driven in the 
opposite direction, a powerful braking ef¬ 
fect was obtained. Perfect control and 
smoothness of operation was noted through¬ 
out the test flights. 

A great deal of the technical work on the 
Besler steam engine was done at the 
Boeing School of Aeronautics, and we are 
indebted to Mr. Welwood W. Beall of this 
school for a first-hand account of the de¬ 
sign — A.K. 


1933 Air Traveler Has 107 
Pounds of Comforts 

0 provide the comforts the modern 
day air traveler demands, air transport 
companies have had to allow for approxi¬ 
mately 107 pounds over and above the 170 
pounds allowed as the average weight of a 
passenger. Years ago companies had to al¬ 
low only for the weight of the traveler be¬ 
cause comforts were not much in evidence 
then. 

In the new three-mile-a-mmute Boeing 
multi-motored planes on United Air Lines’ 


coast-to-coast route, the following allow¬ 
ances are made per passenger: baggage, 30 
pounds; seat and safety belt, 19 pounds; 
laminated window’ glass, 4 4 pounds; sound 
proofing and cabin lining, 16.3 pounds; 
lavatory, 4.4 pounds, stewardess and her 
equipment 28.8 pounds; and 22 6 pounds 
for ash trays, steps, hat and coat racks, 
visual intercommunication system and other 
items 


Wind Vortex Wrecked Airship 
“Akron” 

OT structural failure, but a wind vor¬ 
tex, wrecked the airship Akron. A 
reconstruction of the lecent disaster made 
b> Prof. T. von Kaiman and reported at a 
California Institute of Technology confer¬ 
ence gives a picture that is in striking 
agreement with known facts. 

The Akron was caught m a vortex. The 
wind above the ship w y as moving more slow¬ 
ly than the wind below the ship. This gen¬ 
erated a force which could reach a magni¬ 
tude of more than 70 tons; as the lift or 
buoyancy was at most 20 tons, the Akron 
was very suddenly forced down until one 
end struck the water, which caused shock 
enough to *tnp the ship and to tear it apart. 



The steam Travelair biplanes, for¬ 
merly powered with an OX-5 engine 


The mechanical features and the handling 
of the ship were not at fault. 

The Graf Zeppelin once had a quite simi¬ 
lar experience when it suddenly lost a thou¬ 
sand feet in altitude and found itself about 
200 feet above the ocean. Prof, von Kar- 
man said. It was sheer luck that they came 
out of it at this height because they had 
absolutely no control of the situation. 

Prof, von Karman had given this prob¬ 
lem of forces due to vortex to bis students 
over a year ago when he did not anticipate 
that it would have the unhappy application 
provided by the Akron disaster .—Science 
Service. 


Air Schedules Give U. S. Edge 
On Speed 

ITH the placing of the new all-metal, 
low-wing, Boeing Wasp-powered 
monoplanes in service on United Air lines’ 
coast-to-coast route, this country possesses 
not only the fastest multi-motored passen¬ 
ger transport in the world, but one capable 
of cruising 40 miles an hour faster than the 
fastest multi-motored transport in service in 
Europe or Asia, according to figures on 
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European plane performance, as compiled 
!a the Aeronautical Chamber of Commerce. 

Illustrative of the speed of the new three- 
mile-a-mmute lli-passenger transports is 
their ability to cruise faster than the high 
speed of practicalh all tri-motored passen¬ 
ger transports now in service in the United 
States 

Another C4 Treasnre Finder” 

E LECTRICAL apparatus for finding 
buried gold, silver, iron and so on 
may now he had in two varieties, the fake 
and the scientific. For a long time the 
principles bv which really genuine scien¬ 
tific apparatus of this kind could be made 
have been known but, given these prin¬ 
ciples. the would-be constructor was still 



The new "treasure finder” 

a long way from his “buried treasure “ 
He must design and make his apparatus, 
and only those who have tried this know 
how many false starts must be made be¬ 
fore they get It right—that is, designed 
right, made right, adjusted right and work¬ 
ing right. The fact is that few ever have 
accomplished this. 

One who has thus worked the “bugs” 
out of the apparatus h Gerhard Fisher, of 
the Palmer Building in Hollywood, Cali¬ 
fornia, a consulting research engineer con¬ 
nected with the widely-known Radiore 
Corporation which has undertaken and 
performed much successful geophysical 
prospecting for mining companies ami 
stands high in the professional field of 
geophysics^ “Metallascope” is operated elec¬ 
trically. weighs 22 pounds, is equipped 
with dry batteries, vacuum tubes and head 
phones, and each instrument is self- 
contained, requiring no external connec¬ 
tions. It requires no special training or 
"kill to operate and, as the Director of the 
Bureau of Standards has recently stated, it 
I*- based on sound principles. Briefly an 
artificially created magnetic field is dis¬ 
torted by the buried metallic object, and 
this alters the pitch of the note in the 
earphones. 

The instrument Is widely used by public 
utility companies to locate quickly and 
accurately old pipe lines, cables, casings, 
steel rails and other buried structures, the 
map records of which have become lost. In 
prospecting, every near-surface vein, ledge 
or stratum of ore also registers its pres¬ 
ence when the device is passed over it. 

It Is used as a “treasure finder” by per¬ 
sons who believe they know the approxi¬ 
mate location of buried wealth; and while 
w know thatmany reported eases, of 


buried treasure prove mythical, it is a fact 
that the Metallascope has located at least 
three buried caches It can do this within 
ite range of penetration—10 to 20 feet or 
more. It is carried over the area m ques¬ 
tion and when directly above the buried 
metal or ore body, a definite signal is noted 
m the head phones 

Mr. Fisher has also prepared blueprints 
and instructions by means of which the 
amateur may build his own Metallascope, 
tiding standard radio partis. 

New Contractor’s Cost-Plus 
Formula 


O NLY too often a contractor, after sub¬ 
mitting his bid on a job on a cost-plus 
basis and getting the contract, allows the 
actual cost to rim far m excess of his bid. 
On his contract, he then gets more for the 
job than he is really entitled to and the 
owner pays more than he expected to pay 
To obviate this state of affairs and “compel 
the contractor to pull on the same end of 
the rope with the owner,” Mr. A. L. Wil¬ 
liams, of Madison, Wisconsin, has devel¬ 
oped a formula which he has copyrighted 
This formula is the essence of simplicity 
and may be stated in few words. “Pay to 
the contractor his agreed percentage, not 
upon cost but upon Double the Estimated 
Cost Less the Actual Cost.” That is all there 
is to it. The formula becomes. 

P (2x—y) 

P is the contractor’s percentage; x is 
the estimated cost, and y is the actual cost. 

By the use of this formula, the contrac¬ 
tor gets a larger percentage if be saves 
money for the owner by holding the actual 
cost below the estimated cost, and forfeits 
a part of bis predicted percentage if be 
allows the cost to exceed his bid. To prove 
this, let us assume that P is 10 percent and 
x is 5.000.000 dollars. WJien y is 5,000.000 
dollars, the contractor’s earning is exactly 
what it would be under ordinary cost-plus 
practice. Suppose, however, that the actual 
cost, y, exceeds the estimated cost by a 
million dollars. This would ordinarily pay 
the contractor a bonus, but under the new 
formula be would lose 100.000 dollars. 
Conversely, if the actual cost turns out to 
he a million dollars lower than the esti¬ 
mated cost, the contractor will make 
100,000 dollars more than he would under 
the ordinary 7 plan. Work it out by the for¬ 
mula and see. 


Antiseptic Soap 

A NEW and powerful antiseptic and 
germicide recently put on the market 
m London, under the trade name “Abra- 
cide,*' is reported by Chemical Markets . 
It has been found to have a phenol coeffi¬ 
cient of 105, using staphylococcus aureus 
as the test organism at 37 degrees. Centi¬ 
grade A 5 percent solution of Ahracide in 
a 10 percent soap solution is antiseptic and 
germicidal in dilutions of one part in 300, 
the solution being found effective against 
the most highly resistant spore-bearing 
bacilli. 

Its stability in soap solutions is a marked 
advantage over most other germicides. This 
stability is due to a very weak acid char¬ 
acter—insufficient to hydrolyze the soap. 
The material is not easily soluble In water, 
and is generally used as a 5 percent soap 
solution; or it may he dissolved in indus¬ 


trial ethyl alcohol oi m isopropyl alcohol 
Trials have already shown the value of the 
new T material m preventing the bacterial 
decomposition of tan liquors m the leather 
industry, m the production of antiseptic 
soaps, m preventing the objectionable odor 
and mold formation which frequently occur 
on cardboard boxes; and m the preparation 
of water-miscible disinfectants— A, E B. 

Warm Bath Opens Clams 


C LAMS may be opened easily and with 
no ill effects by a new method an¬ 
nounced bv the United Stales Bureau of 
Fisheries The opening is effected by im¬ 
mersion in a warm bath of fresh or sea 
water at a temperature of 105 degrees, 
Fahrenheit. A temperature fluctuation be¬ 
tween 100 and 110 degrees is permissible 
In the Bureau's experiments, 100 percent 
of the clams opened their shells in from 
ten to tw r enty minutes, and when removed 
from the bath a few minutes later, were 
completely narcotized. The immersion meth¬ 
od causes no shrinkage or apparent lost, 
of tissue fluids, and the meat is an the 
same condition as when the clams are 
opened unwarmed 

The process will he tried out on a com¬ 
mercial scale, and further studies are be¬ 
ing made to determine if a similai method 
can be applied to oysters— 4 E B. 


Sources of Quick Muscle Energy 


T WO methods, hitherto unrecognized, by 
which the muscles get the energy to do 
short but violent spells of work, such as 
running the 100-vard clash, were described 
at the meeting in Cincinnati of the Ameri¬ 
can Physiological Society by Dr. Jacob 
Sacks, of the University of Michigan 
pharmacology department. 

Normally the muscles do their work by 
burning lactic acid with the oxygen m the 



Photograph by Max Ivettel, Geneva 

One of the numerous S.O.S. tele¬ 
phone stations established by the 


Swiss Automobile Club in several 


Alpine passes. By means of these. 


automobilists may quickly summon 


doctors, a garage, or the police, 


telephone numbers of which are 
posted at each of the many booths 
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circulating blood Occasionally the body 
most move very quickly during a short 
period of time, requnmg energy faster than 
oxygen can be carried to the muscle tis¬ 
sues by the blood In these cases. Dr. Sacks 
reported, glycogen, or "‘animal starch” 
stored in the muscles, undergoes two quick 
chemical break-downs. 

One of the products of the glycogen is 
lactic acid in large amounts, another is 
Miexosephosphate,” a glycogen and phos¬ 
phorus compound, said Dr Sacks Energy 
sufficient for short but \iolent exertion is 
the by-product of both these processes, 
much as electrical energy is a by-product of 
chemical action m a battery. If the emer¬ 
gency continues, the heart has time to 
increase its rate of beat and pump enough 
oxygen-charged blood to the muscles to 
enable energy production to continue. Thus 
a policeman, suddenly giving chase to a 
thief, would call on the newly discovered 
quick energy processes for a good start, 
but would gradually change back to the 
usual oxygen burning method if the chase 
proved a long one. 


Page Mr. Ripley 

H ERE are a couple of “Belie\e-it-or- 
nots” that Mr. Ripley may have 
missed: 

According to Food Industries , a German 
farmer on the Bay of Kiel operates a dairy 
m wffiich milk is obtained from sea cows. 



Experimental installation of new 
sodium vapor lamps on a highway 


It isn’t known whether he herds the ani¬ 
mals with dog fish, but anyway, he obtains 
about 75 quarts of milk daily. And this 
milk has proved excellent for butter and 
cheese. 

Students at Massachusetts Tech have 
built a rat-trap consisting of a “cannon” 
and a photoelectric cell rigged up in such 
a way that Mr. Rat is put on the spot as 
he ambles down his favorite pathway and 
intercepts the light beam. For economy’s 
sake, the “cannon hall” is tied to a string. 
—A, E. B. 


Man Sees World without Colors 

HE discovery of a young man who sees 
a completely colorless, gray world was 
revealed to science by Dx. Frank A. Gold- 
ard, University of Virginia psychologist, 
reporting to the meeting of the Southern 
Society for Philosophy and Psychology. 

Only 10 other such cases have hitherto 


been discovered in America. There are 
many who cannot tell a green “go” light 
from a red “stop'* light, but inability to 
see anything but gray color in spring flow¬ 
ers, vivid millinery, or gaily painted 
pictures is extremely rare. 

Mr. J. M., 23-year-old graduate student, 
as Dr. Goldard identified the unusual indi¬ 
vidual in reporting him to the scientists, 
was asked to pick out a card containing 
red or reddish dots He picked one with 
red, green and gray spots. Then the test 
cards w T ere shuffled and he was asked to 
pick a card with green or greenish dots. 
He picked the same red, green, gray dotted 
card. 

Careful study of this interesting case, 
which was facilitated by the fact that Mr 
J M. is a graduate student and co-operated 
willingly, showed conclusively that the eye¬ 
sight defect is caused by failure of the 
cones of the eye’s retina to operate— Sci¬ 
ence Service 


Sodium Vapor Highway Light 

HE sodium vapor lamp has been given 
its American premiere at Schenectady, 
where a half mile of highway has been il¬ 
luminated, under the joint sponsorship of 
the General Electric Company and the New 
York Power and Light Corporation, with 
the characteristic orange-yellow glow of 
sodium vapor. 

Twenty-two lighting units have been 
placed by the engineers, but not more than 
18 will be lighted at any one time. They 
have been so installed that they can be 
shown in spacing combinations of 125, 
250, and 500 feet for purposes of com¬ 
parison. 

Sodium light is monochromatic, or of 
one color, whereas daylight is made up of 
all colors. Monochromatic light is valuable 
in highway lighting, being especially use¬ 
ful in revealing the details of objects at 
low levels of illumination, although it has 
disadvantages in interior lighting where 
color discrimination is important. The 
monochromatic light of sodium falls m a 
region near the maximum sensitivity of the 
eye. The experimental setup will determine 
whether this visual sharpness is an impor¬ 
tant factor m night driving. 

The most important advantage of sodium 
vapor lamps is their comparatively high 
efficiency. They can be manufactured with 
two to three times the efficiency of the 
tungsten filament incandescent lamp, and 
there are indications that even greater effi¬ 
ciencies will be obtained eventually. 

At first glance the light from the new 
lamps seems markedly dim in comparison 
with incandescent or arc lamps, but seeing 
is actually made easier by the reduced 
glare and the monochromatic quality of the 
light. Sodium lamps give about 2Va times 
the light output of the incandescent lamp 
for the same wattage input. 


Gases as Meat Preservatives 

T has been found that the inhibiting ef¬ 
fect of carbon dioxide on the growth of 
molds and bacteria on meat and connective 
tissue stored at or near freezing point Is 
considerable, even at so low a concentra¬ 
tion as 4 percent, according to Industrial 
and Engineering Chemistry . With 20 per¬ 
cent Carbon dioxide the Inhibition Is so 
marked that, if judged by this criterion 






Close-up of sodium vapor lamp 
with its curiously designed reflector 


alone, the life of meat is at least doubled. 
This finding may be important, if, m the 
transportation of chilled beef, it is possible 
to maintain concentrations of carbon diox¬ 
ide of this order in the ship’s hold. 

With ordinary methods of storage, bacon 
fat tends to oxidize and become rancid, but 
it remains free from rancidity when kept 
in nitrogen. Moreover, the lean of bacon 
keeps better in nitrogen and carbon dioxide 
than in air. Pork keeps well m carbon 
dioxide but not in nitrogen, and it is 
known that carbon dioxide has a specific 
effect in delaying the growth of micro¬ 
organisms which spoil pork. A carcass of 
pork has been kept for 17 w T eeks at -17 
degrees. Centigrade, in carbon dioxide. The 
fat was not rancid and the lean was tender. 
-A E B. 

Blood for Transfusions 

D R. JUDINE, head of the surgical ser¬ 
vice of the Hospital at Moscow, re¬ 
cently lectured before the Academia 
Medicoquiriirgica of Madrid on his method 
for the use of blood from cadavers for 
transfusion. All emergency cases m Mos¬ 
cow, a city of more than 3.000,000 people, 
are brought to the Surgical Hospital of 
Moscow. The problem of getting donors for 
blood transfusion was long a puzzle because 
of the number of patients in need of trans¬ 
fusion The experiments performed by 
Chaumow in 1928 on dogs suggested to 
Dr. Judme the use of the blood of cadavers 
for transfusions in man. 

The first case in which Judine used the 
blood from a cadaver was that of a man 
who attempted suicide by cutting the veins 
of the forearm with a razor. The patient 
was in a preagonal condition. Judine took 
the blood of a man, aged 60, who had been 
dead six hours from fracture of the skull. 
He opened the abdomen of the deceased 
and from the vena cava withdrew 450 cubic 
centimeters of blood, which he injected 
immediately into the veins of the suicide. 
A few minutes later the pulse rate in¬ 
creased and the condition of intense anemia 
disappeared. Four days later the patient 
left the hospital cured. 

Since that experience, Dr. Judine has 
used successfully the blood from cadavers 
in transfusion several times. He first does 
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a Wassermaim test. At the third Congress 
of Surgery, in Ukraine, Dr. Jodme obtained 
legal authority to continue this work. From 
a large number of experiments he has 
learned that the blood of a cadaver keeps 
its vitality for 12 hours after death. He 
uses blood only from cadavers of suicides, 
of persons who died of heart disease or of 
skull fractures. The cada\er is placed on 
an inclined plane and with a cannula in 
the jugular \ein the blood is collected in 
salt solution and then placed in the icebox, 
where it may remain in good condition for 
28 days. Judine prefers to use it after not 
more than 10 or 12 days. Blood taken from 
cadavers whose death occurred more than 
12 hours before the blood is collected may 
cause grave poisoning; its use is not ad- 
visable. 

The method is indicated in all the cases 
in which transfusion is indicated. After a 
Wassermann test and the determination 
of the blood group, the blood is kept in the 
icebox until a transfusion is necessary. In 
this way, a man may be useful to his fellow 
men even after death .—Journal of the 
American Medical Association. 


Contrasting Thunderstorms 

S OME thunderstorms are wind hatched; 

others are calm brooded. Humidity of 
the air decreases during storms of the first 
type and increases during those of the 
second type, according to a recent study 
by Dr. W. J. Humphreys, of the United 
States Weather Bureau. 

Wind-hatched storms, also known as 
“cold front*’ and “squall line” thunder¬ 
storms, are caused by cooling from abo\e. 
usually the result of the importation of cold 
ak. Wind is necessary for the creation of 
*uch storms. 

Calm-brooded, or heat, thunderstorms are 
caused by warming below from exposure to 
the sun. These storms grow from small to 
large circular flows of warm air straight up 
from the earth’s surface. These chimney- 
like storms arise only when there is no 
wind. 

As the absolute humidity of the air on all 
sides of a heat thunderstorm is about the 
same, the evaporation of the falling rain in¬ 
creases the density of the atmospheric va¬ 
por, making the humidity greater than it 
was before the storm. 

The distribution of the absolute humidity 
about the cold-front storm, however, is un¬ 
equal. It is much greater in the warm air 
in front of the storm than it is in the cold 
air to the rear. The absolute humidity, 
therefore, decreases as the storm passes 
over. 


Glass Block—New Building 
Material 

O NE of the most conspicuous sights at 
the Century of Progress Exposition in 
Chicago is a building made of glass blocks, 
erected by the Owens-Illinois Glass Com¬ 
pany, Toledo, The glass block represents a 
new development in building materials 
which offers new scope to the architectural 
profession. 

The structure at Chicago is 100 feet 
long and 60 feet wide, surmounted by a 
colorful tower 50 feet high. Its lines are 
simple, straight , and strong; its dignity 
impressive. To ( these satisfying qwBties it ‘ 


adds the new note of surface colors cover¬ 
ing the whole range of the spectrum, and 
an interesting three-dimensional pattern ef¬ 
fect. 

The glass block used in this building is 
six-sided, hollow centered, about twice the 
size of an ordinary brick, and so designed 
that it can be laid by the ordinary mason 
It is made by pressing a five-sided unit and 
adding a separately pressed sixth side, the 


One of the glass building blocks 

two members being hermetically sealed to¬ 
gether to complete the block, leaving an 
air-tight cavity within. This air-chamber in 
the center of the block serves as an effective 
insulator, conserving heat in winter, and 
providing a cooler interior in summer. 

To assure a good bond between the mor¬ 
tar and the glass block, to prevent the 
mortar from dropping off the block, to give 
the block some suction while being laid, 
and to prevent water from penetrating the 
wall between the block and the mortar, the 
surfaces which would normally be in con¬ 
tact with the mortar are painted in the 
factory with a cement paint. 

By applying color to four or five of the 
surfaces, the effect of a block of colored 
glass is achieved. The translucency of the 
block admits diffused light to the build¬ 
ing’s interior without permitting anyone to 
see through the wall. When the interior of 
the building is lighted the exterior pre¬ 
sents a glowing spectacle of beautifully 
harmonized color. 


While not intended as a load-bearing 
material, the glass block is a sturdy unit, 
not easily broken, and is expected to prove 
highly useful as a curtain wall material in 
all kinds of commercial and industrial 
buildings. 

Too Much Vitamin D 

ALTHOUGH plenty of vitamin D is nn- 
doubtedly good, more may not be 
better. This warning to parents who wish 
to prevent rickets in their growing children 
may be deduced from the report made pub¬ 
lic in Child Development Abstracts and 
abstracted from the Edinburgh Medical 
Journal. Dr. L. Thatcher reported that a 
child of 18 months was admitted to a 
hospital in Edinburgh, much under weight 
and unable to walk alone because of weak¬ 
ness. Doctors at the hospital diagnosed the 
ailment as a kidney inflammation. The child 
died. 

Then it was found that the child had 
received a daily dose of irradiated ergoste- 
rol equal to twice the recommended dose 
and that this severe dose was continued 
during the summer despite the fact that 
he was living an outdoor life at the sea¬ 
shore. 

Examination of his kidneys showed large 
deposits of calcium, a constituent of bones. 
Vitamin D is supposed to help the body 
use the calcium from food to make strong 
bones. But in the case of this child, the 
double dose of vitamin D resulted in cal¬ 
cium being deposited not only in the bones 
but in the kidneys, where it does not be¬ 
long, and where it apparently interfered 
with the function of these important organs. 

Death in this case was caused by too 
much vitamin D, it was decided .—Science 
Service. 


Improved Mercerizing Process 

R ECENT improvements in the merceriza- 
tion of cotton depend upon the dis¬ 
covery that certain substances known as 
“wetting agents” speed up the impregna¬ 
tion of the cotton fibers by the alkali, thus 
reducing the time required for the process 
and also eliminating the necessity of pre- 
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Men who “know it all” 

are not Invited to 
read this page 


T HIS page is not for the wise young 
man who is perfectly satisfied with 
himself and his business equipment. 

It is a personal message to the man 
who realizes that business conditions 
have radically changed in the last few 
years, and that there is a whole new set 
of rules to be mastered. He feels that he 
ought to be earning several thousand 
dollars more a year, but simply lacks the 
confidence necessary to lay hold on one 
of the bigger places in business. 

We should like to put into the hands 
of every such man a copy of a little book 
that contains the seeds of self-confidence. 
It is called “What an Executive Should 
Know” and it will be sent without obli¬ 
gation. 


It contains the Announcement of the 
Institute's new Course and Service for 
men who want to become independent 
in the next five years. Among the con¬ 
tributors to this new Course are: 

Alfred F. Sloan, Jr., President , Gen¬ 
eral Motors Corporation. 

Frederick H. Ecker, President, Met¬ 
ropolitan Life Insurance Company. 

Hon. Will H. Hays, President , Mo¬ 
tion Picture Producers and Distributors 
of America, formerly U. S. Postmaster 
General. 

Bruce Barton, Chairman of the Board, 
Batten, Barton, Durstine & Osborn, Inc., 
Advertising Agents. 

Dr. Julius Klein, The Assistant Sec¬ 
retary, U. S. Department of Commerce. 


For the Man who wants to be 
Independent in the next 5 years 

T HE little hook pictured above should be how you can equip yourself to take your place 
read by every man who expects to win a in the new business structure with confidence 
secure place for himself in the next five years. and increased earning power. It contains the 
It explains some of the changes which are tab- condensed results of £0 years’ experience in 
ing place in the business world today. It tells helping men to forge ahead financially. 



John T. Madden, Dean , School of 
Commerce , Accounts and Finance , 
New York University. 

Hubert T. Parson, President , F. W. 
Wool worth Company. 

M. H. Aylesworth, President , Na¬ 
tional Broadcasting Company. 

Thomas J. Watson, President , Inter¬ 
national Business Machines Corpora¬ 
tion. 

Dexter S. Kimball, Dean , College of 
Engineering , Cornell University. 

Can any ambitious man fail to get 
something of value from contact with 
minds like these? Here are a few exam¬ 
ples, selected from many hundreds, show¬ 
ing how this organized knowledge is 
translated into added earning power; 
CASE 1. Works Engineer, salary 
$6,000; now Vice-President and Gen¬ 
eral Manager, salary $18,000. 

CASE 2. Local Manager at $5,200; 

now Regional Manager, salary $15,000. 
CASE 3. Production Manager, salary 
$6,000; now President, salary $21,600. 

Send for this Booklet 

For the man who is perfectly content 
with himself and his job, the Alexander 
Hamilton Institute can do nothing. But 
there are thousands of men who could 
double their incomes if they believed in 
themselves and had the solid business 
knowledge to back up their belief. 

Why not investigate now? The book¬ 
let pictured at the left costs nothing and 
places you under no obligation. 


To the Alexander Hamilton Institute, 696 Astor 
Place, New York City. (In Canada, address 
Alexander Hamilton Institute, Ltd., C. P. R. 
Building, Toronto.) 

Send me “What an Executive Should Know/* 
which I may keep without charge. 

K iM g i i _ L i | [r ,„ . _ . . ,, , . IIL 


Business 


Business 

Position_ 
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limmarv boiling of the cotton in water 
Cresol, c) clohexanoL sulfonated higher al¬ 
cohols and sulfonated glveol ethers are 
used as wetting agents. 

It is now reported that even more rapid 
wetting can be effected with the aid of light 
wood creosote, bj-product of the manufac¬ 
ture of pure creosote for pharmaceutical 
purposes in the course of wood-tar distil¬ 
lation. According to Dr. W. Poll], writing 
in Ckemiker Zeitung , speed of wetting of 
dry cotton with 20 percent sodium hydrox¬ 
ide solution employed m mercenzation is 
increased to an extraordinary extent by 
the addition of 1 5 grams of light creosote 
to each liter of the bath. Light creosote 
thus appears to be superior to many of 
the commercial preparations which require 
to be added to the mercenzation bath in 
10 times the above quantity— A. E. B. 

1600-Foot 16-mm Projector 

HERE has lately been a considerable 
demand for a 16 millimeter motion pic¬ 
ture projector with a film capacity of up 
to 1600 feet. Although it may sound simple, 
the designing of such a projector has pre¬ 
sented manufacturers with a problem of no 
mean difficulty—that of equalizing and con¬ 
trolling the him tension to prevent serious 
damage to the film, particularly when the 
greater part of the film weight is concen¬ 
trated on one or the other of the two reels. 



The 16-millimeter projector with 
new large reels* Mirror at right 
shows other side of the mechanism 


Victor Animatograph Corporation, of 
Davenport, Iowa, have solved this problem 
with the newly announced 1600-foot Victor, 
in which the problem of equalized tension 
has been successfully overcome by an in¬ 
termediate take-up unit which employs the 
slip-friction principle to control automati¬ 
cally the tension on any size reel. 

The 1600-foot reel arms, with pulleys 
attached, intermediate ta^e-up unit, cut-out 
baseboard, and special carrying case may 
he obtained as attachments and adapted 
to any Victor 10FH or 10RH now in use 
without interfering with its use as regular 
400-foot equipment. 1 Changing the reel arms 
and attaching the Intermediate take-up 
itnit can be quickly accomplished by simply 
*m*bn>g kmt screws. , • :, 

, \ 'option dn interest -alrtody 


manifested, the Victor company predicts 
that this new 1600-foot projector will be¬ 
come popular in the industrial, educational, 
and religious fields. 

Australian Ants Are Formidable 
Animals 

“T>ESIDES die poisonous snakes, they 

D are really the only formidable ‘ani¬ 
mals’ m the Australian Bush.” 

Thus Prof William Morton Wheeler of 
Harvard University characterizes the Aus¬ 
tralian “bulldog” ants, in a new book, “Col- 
onv-Foundmg Among Ants.” Prof. Wheeler 
describes these fierce insects as sometimes 
more than an inch m length, “singularly 
alert, wasp-like, large-eyed, long-jawed, and 
fiercely stinging.” 

The primitive ants of Australia, he states, 
differ from ants of other continents in their 
colony-founding methods. The queen ant, at 
the outset of her career, does not accept the 
permanent imprisonment which is the fate 
of her sisters elsewhere, but from time to 
time breaks through the wall of her cell and 
goes out to forage for her young. When she 
returns she seals herself in again, and after 
the colon> has made a good beginning she 
settles down to being permanently house¬ 
bound .—Science Service. 


Poison Gas from Burning 
Clothes 

URNING clothes are revealed as a 
source of deadly gases which are re¬ 
sponsible for a large percentage of the 
10.000 lives lost each year in the United 
States through fire, according to an in¬ 
vestigation conducted at the Polytechnic 
Institute of Brooklyn and reported in 
Industrial and Engineering Chemistry , 
journal of the American Chemical Society. 

Fumes from all types of blazes were in¬ 
vestigated in a small building, especially 
constructed for the purpose, by Prof John 
C. Olsen, George E. Ferguson, and Leopold 
Scheflan, who carried out the research. 
The structure, consisting of a single room 
with a capacity of 1104 cubic feet, has 
three windows and a door and is lined with 
asbestos. 

Fitted with openings for sampling gases 
at levels of one, two, three, four, and five 
feet, the room makes possible selective 
study of distribution of gases from fires 


kindled on the floor. Combustible materials 
used for experiment included wood and 
cellulose products, oils such as gasoline, 
textiles such as wool and natural silk, and 
articles containing rubber, such as electrical 
insulation. 

“Persons overcome by the fumes pro¬ 
duced by fires,” says the report, “can he 
more intelligently treated b> physicians jf 
the latter are familiar with the gases pro¬ 
duced by fires ” 

Cellulose materials burning m the ab¬ 
sence of air give off highly toxic concentra- 



Outside the fire test room, showing 
connections for sampling the gases 


tions of carbon dioxide and monoxide, the 
investigation shows. Both carbon dioxide 
and monoxide concentrations are much 
lower in a gasoline fire, which makes it 
evident that a person could breathe gases 
from a gasoline or oil fire much longer than 
toxic gases from a wood or cellulose fire. 

Rubber insulation fires gave “surprising” 
results. Considerable amounts of saturated 
and unsaturated hydrocarbons as well as 
free hydrogen were produced and appre¬ 
ciable quantities of highly toxic hydrogen 
sulfide were obtained. Large amounts of 
carbon monoxide and dioxide also were 
formed. 

Decomposition of woolen materials gave 
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a much greater number and variety of ' 
gases In addition to carbon monoxide and j 
dioxide, hydrogen sulfide, hydrocyanic i 
acid, ammonia, nitrogen, and hydrogen | 
were evolved in large quantities 

“The most surprising result of these I 
experiments,” the report points out, “was | 
the presence of such highly toxic gases as \ 
hydrogen sulfide and hydrocyanic acid in 
high concentrations. As ammonia is toxic, | 
even in low concentrations, the large per- | 
centage of ammonia would make these gases , 
dangerous to breathe 

“The combination of these gases with the j 
large content of carbon dioxide and mon- i 
oxide would make the atmosphere dan- j 
gerous to breathe for even a \ery short 
time.” 

Natural silk produced carbon dioxide and 
monoxide, saturated and unsaturated by- | 
drocarbons, free hydrogen, prussic acid and j 
ammonia, free nitrogen and oxygen. Large 
amounts of prussic acid as well as am¬ 
monia and carbon monoxide make this gas 
“\ery toxic.” 


“Boiling” an Egg with a Noise 

W HAT kind of a noise annoys an oys¬ 
ter 9 A noisy noise annoys an oyster f 
Modern science has gone the old conun¬ 
drum one better by discovering that a 
noisy noise will also boil an egg! At least, ! 
Dr. E. W. Flosdorf and Dr. L. A. Cham¬ 
bers subjected a raw egg to a sharp sound 
for a few minutes, before a recent meeting 
of the American Association for the Ad¬ 
vancement of Science, and apparently 
“soft-boiled” it without raising the tem¬ 
perature. 

The secret of the phenomenon seems to 
be that intense sound will bring about cer¬ 
tain chemical reactions. The two noise¬ 
making doctors are able to coagulate pro¬ 
teins, convert ethyl acetate to acetic acid, 
and generate acetylene from vegetable oils 
by subjecting the substances to the proper 
sound of sufficient intensity. 

Attempting to explain the mechanics of 
their discovery, the scientists submit the 
hypothesis that the sound vibrations pro¬ 
duce accelerated vibration in the molecules 
of the substance concerned, this stimula¬ 
tion producing a spontaneous chemical re¬ 
action much as heat frequently does. 

Most of the sounds used in the experi¬ 
ments were shrill and loud, but some were 
quite musical.— A. E. B. 


Tiny Mirrors 

M IRRORS only % 4 -inch wide, Mu-inch 
long and 5 / 1000-inch thick are used 
regularly in the General Engineering Lab¬ 
oratory of the General Electric Company. 

A single one weighs only about three one- 
millionths of an ounce. 

Used in an electromagnetic oscillograph, 
each mirror is suspended between mag¬ 
nets by two wires, sometimes only three j 
ten-thousands of an inch in diameter. {The 
human hair is usually more than 10 times j 
that thickness.) The mirror moves with each 
variation of voltage applied to the wires, 
and traces these variations by means of a 
beam of light, necessarily tiny, on a sen¬ 
sitive photographic film. 

The mirrors are made in the laboratory 
by silvering a microscope cover glass, dia¬ 
mond ruling it, and breaking it into 2048 
pieces per square inch. 


SEX EDUCATION 

for Parents 

Are }gu concerned about how to 
give sex information decently and correct¬ 
ly to some member of the younger genera¬ 
tion? As an adult can you satisfactorily ex¬ 
plain to children the various complicated 
functions by which the race reproduces it¬ 
self and by which the family comes into 
existence? 

You will find help in the current 
series of articles on "'Sex Education” in 
HYGEIA, the Health Magazine of the American Medical Association. The 
author, Di. Thurman B. Rice, avoids a mass of scientific detail and goes straight 
to the heart of the pioblem. His enlightening articles deal successively with re¬ 
production in the plant and animal kingdoms, the anatomy and physiology of 
the reproductive system, the teaching of sex to the young child and to the school 
child, the period of adolescence, the mating period, and so on. You will find 
the third article, a discussion of the structuie and functioning of the reproductive 
organs, in the September HYGEIA. 

Don’t miss this unusual series. Subscribe to HYGEIA now . If you 
wish to have the preceding articles, begin your subscription with the July 
issue. 



HYGEIA Speaks with 
Authority on Health 


These articles on sex education are an example of the authentic health 
information given in HYGEIA It deals with practically every phase of 
health of interest to the individual, the family, and the community. 
It destrovs false beliefs and superstitions concerning health matters, and 
gives scientific facts in simple, non-tedmical language easily undeistood 
by the layman Its aiticles cover the causes and prevention of disease, diet 
and nutrition, prenatal and infant care, home sanitation, mental hygiene, 
caie and training of children, exercise and recreation, sleep and relax¬ 
ation, care of teeth, sex-edueation, and health teaching. Every issue 
has something of interest and value foi every reader 

The September number lias a special parent appeal because it is the an¬ 
nual school number It will bring you valuable contributions on getting 
children leadv for the school year, school children's lunches, nursery 
schools, saving children’s eve sight, and the beginning of a serial first 
phvsiology for children, as well as other interesting articles 

Get acquainted with HYGEIA now Mail the coupon today and take 
advantage ot the special offei tor new subsetibeis 


Introductory 6 months 9~h 

of HYGEIA Jl 



Regular Subscription $2.50 a Year 

AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street, Chicago 

Enclosed is $1.00 for an introductory 6 months* subscrip¬ 
tion to HYGEIA, the Health Magazine. \ r 
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THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


W ELL, folks, we vp been serving up a 
steady diet of high-brow stuff— 
aplanatic telescopes—for the past few 
months, and summer months at that, so 
let’s pick out something lighter. Here are 
some descriptions of telescopes—fancy 
ones—made with the assistance of the 
amateur’s Bible. ‘‘Amateur Telescope Mak¬ 
ing.” First, however, if you are interested 
in aplanatics. please hunt up the July num¬ 
ber and change FN to YN on page 41, 
two thirds way down the page. Now let’s go. 


»C 



“The mount is built around pipe fittings, 
faced off on the ends, to which are bolted 
flat iron disks which serve as bearings 
The disks are held together by 1%-inch iron 
sleeves with ring nuts to adjust the degree 
of friction, and between them are held six- 
mch, 192-tooth, steel spur gears, lapped 



Davis’ telescope, with a special 
camera with 2-inch lens attached 

Some builders of telescopes—or of any¬ 
thing—have an Innate sense of cleanness 
in design, and turn out jobs that are as 
“smooth” as a flapper—well, anyway, some 
flappers—without gadgets, hickerpickers, 
excrescences, and what-have-you, stuck on 
here and there. Their jobs look ‘‘finished.” 
One such is the telescope made by Lin¬ 
coln K. Davis of Campello Station, Brock¬ 
ton, Massachusetts. Look closely at the 
photographs. 

“HP HE mirror Is of 50-inch focal length. 

JL fully parabolized,” Mr, Davis writes. 



various “matings” of Reynolds’ j, 


Detail of Davis’ mounting. The 
clock drive is hidden inside tube 

to work with hardened worms, to provide 
slow motion. Between each gear and the 
disk carrying its corresponding worm are 
133 ball bearings running in a groove cut 
m the disk, to reduce the frictional stress 
on the worm. The entire mount is verv 
stiff and rigid, but the motions work very 
easily. 

“The pedestal is of five-inch pipe, bolted 
to an old machine base from the j'unk 
yard, which is buried in the ground. The 
mount is fastened to this by three cap 
screws with interrupted or breech threads, 
and may be removed in one minute. 
Dowels are provided to locate the mount 
accurately in azimuth each time it is re¬ 
placed. 

“The tube is also detachably fitted to the 
mount, and the whole outfit can be taken 
down and carried inside. The end of the 
tube rotates, so the eyepiece is always ac¬ 
cessible. Circles are provided, and that on 
the polar axis is movable, with two indices, 
eliminating calculations. I did the gradu¬ 
ating on my small screw-cutting lathe, by 
making a worm to mesh with the large 
back gear on the spindle and arranging 
a shaft to carry the worm on 
one end, and one of the 
change gears on the other. 
The indexing was done by 
counting teeth on the change 
gear and calculating the re¬ 
sulting motion of the work 
carried by the spindle. The 
engraving was done by a sharp 
tool held in the tool post. 

“There is also an electric 
drive, adapted from a syn¬ 
chronous phonograph motor, 
which is attached to the bot¬ 
tom flange of the mount, and 
goes down inside the pedestal. 
The gears were obtained from 
[ob the Boston Dear Works from 


Davis’ finder, also eyepiece tube 
with a Leica camera attached to it 

stock, and give sidereal time within .8 sec¬ 
ond per day. The motor has a 22 Vi 1 gear¬ 
ing built in (giving 80 rp.m. of the 
turntable shaft on 60 cycles A.C., so the 
rotor turns at 1800 r.p.m.). The gears are 
as follows, including the worm and gear 
on the polar axis: 

1 2 3 4 5 

1.22% x 14:44 x 26:66 x 32:20 x 1:3 x 

6 7 

1:40 x 1:192 

“Nos. 2, 3, and 4 are 48-pitch brass spur 



Reynolds’ baptismal font, with tel¬ 
escope (minus tube) attached to it 

gears; No. 5 is a pair of 48-pitch brass 
bevels; No. 6 is a 48-pitch bronze gear and 
steel worm to fit; No. 7 is the gearing on 
the polar axis, described above. These gears 
give a reduction of 2,584,878:1, compared 
with a true ratio of 2,584,902:1. The dis¬ 
crepancy is about one part in 108,000, or 
*8 second per day. I found the slide rule 
a great help in selecting ratios, to be 
checked by dividing out. 

“While my instrument is fitted with 
bader, I am iudfned to agree with Mr. 
Joh» Cy Lee* who 'labors.- suable sights, so 
,1, ' 80 # J&A • eyeiri 
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more comenient than the finder in picking 
up visible objects If the rear sight has a 
relativeh small hole, it increases the depth 
of focus of the eye, so that the forward 
sight is sharper when looking at a distant 
object or stai.” 

ANOTHER trim, neat job is that done 
hy Francis H. Reynolds who is an 
assistant professor at Clarkson College of 
Technology, Potsdam, New York He says* 
“My first mounting was more sensitive to 
slight tremors than the most sensitive seis¬ 
mograph. When the Japanese were bomb¬ 
ing Shanghai I had to quit observing.” 
To replace this shimmying “seismo-scope” 
he decided to turn out a real job, and the 
photographs show what this looked like 


Made in Cuba, by Paul Ricelli 


when finished. It has a five-inch cast-iron 
pedestal which surely will not shimmy, j 
The polar axis shaft is turned down from 
a chunk of 2^s-inch cold rolled steel shaft¬ 
ing, and that won’t shimmy either. ‘‘The 
main brain-storm,” according to the owner, 
“is the design of the rat trap on the nether 
end of the declination axis.” This supports 
an adjustable decimation axis counter¬ 
weight for eliminating flexure from that 
axis. “I purloined the idea,” says Reynolds, 
“from Zeiss.” 

“The baptismal font you see at the base 
of the pier,” continues this builder, “is the 
drive, consisting of a G.E. phonograph mo¬ 
tor.” He goes on to describe in detail the 
various parts—too much detail to reproduce 
here. This ’scope evidently is a “swell” j*ob, 
adjustable everywhere and embodies real 
machine design. 

P AUL RICELLI, Pasaje Praga 31, Jaco- 
mino, Habana, Cuba, has this to say 
concerning the instrument mounted on a 
tripod, which is shown in one of the illus¬ 
trations: 

Mirror; 6" diameter, 54" focus, parabo¬ 
lized. 

Cell; Of cast bronze with screwed ring. 
Wall of cell and the bottom of mirror are 
lined with cork. An inside tripod with three 
coil springs pushes mirror against front 
ring. A second tripod with central sockets 
and hall attachment adjusts mirror in all 
positions. 

Tube: 56 Inches long, seamless alumi¬ 
num, granulated finish, Duco, gray, sprayed, 
with polished German silver bands. 

Equatorial mounting: On ball bearings. 

1 All in cast bronze . , j 


TW© ANNOUNCEMENTS 

First—OUR NEW FACTORY, at the address below, where we are 
better equipped to offer the finest materials for Amateur Telescope 
Makers, as well as telescope accessories, equatorial mountings and parts 
and complete reflecting telescopes both large and small. 

Second—By a special arrangement with the manufacturers of Dali- 
Made Tolies and Kellner oculars, we are enabled to offer these unex¬ 
celled eyepieces at low cost. Details included in geneial catalogue. 

Send 6c in stamps for 24 page FULLY ILLUSTRATED 
CATALOGUE, or i£ you already have our catalogue, 
ask for literature on the famous Dali oculars. 

TINSLEY TELESCOPE & INSTRUMENT CO* 

3372 Adeline Street Berkeley, California. 



Headquarters for Quality 
Telescope Makers Supplies 

Mirror Making Outfits, Eyepieces, Small Lenses, Hohhygrafs, 
Prisms, Mirrors, Mounts, Optical Glass for Refractors 

Summer Specials: First-class Pierce Eyepiece, 1" efl. 3 lens type $3.50 
Erector: Varying powers and Erect image with your eyepiece $6 

Finder Telescope, 1%" objective, with brackets to attach $6 

Drawings for above, with achromatic objective lens, and eyepiece 
lenses $2 

Prism-Eyepiece Holder and Slide, ready to attach to telescope $3 50 

SEND YOUR MIRROR TOR FREE TEST AND ADVICE 

Free Price List 

JOHN M. PIERCE 11 Harvard St. 9 Springfield , Vermont 


Reflecting Telescape Supplies 

Quality goods at extremely low prices 
SPECIAL OFFER 7V 2 X Periscope 
Cost government over $00 00 Will prove very useful 
to any telescope maker Each contains following op¬ 
tical equipment 1%" 90° prism, %" prism, 1%, 
achromatic lens, excellent for finder, erecting system 
consisting of three lenses, and a good quality Kellner 
tjpe e\epiece of about 20 mm F L Price postpaid 
$6 50 easily worth double this price 

90° PRISMS Optical glass 
$100, VA", $4.00, l%", $6 00 
New Low Prices On Quality Reflector Kits 
4", $2.75, 6". $3.50, 7", $5 00 8", $6 00, t 
NEW ACCURATELY ROUND POLISHED PLATE GL VSS. Not 
bargain Navy port hole glam. Each kit contain* sufficient quantity 
of tested Abrasives Rouge Pitch Sent Postpaid New Catiuo^ lists 
many more bargains. Sent free 

FRED MULLER. 217-7th Ave.. New York. N. Y. 


World’s Greatest Telescope Bargain! 

51-power refractor, 2%" genuine achromatic objec¬ 
tive, 41" F L Complete with Ramsden ocular—$8.89 
FOB Finder objectives, same size and quality, 24" 
and 28" F L $7 25 each postpaid Specialist m re¬ 
fractor lenses and complete telescopes at rock bottom 
prices R B BUTLER 

Plainfield, N. 1. 


963 Kenyon Avenue 


200 POWER MICROSCOPE 

THE NEW BROWN5COPE “SENIOR” 52.95 

The most powerful microscope m America for any¬ 
where near the money 1 

Magnifies 200 diameters or 40,000 times kt area. 

This high powered 2O0X 8 lens 12 inch brass microscope re¬ 
veals in startling beautv the wonders of the invisible world. 
Complete with slide.*, dissecting needle and tweezers. Post¬ 
paid at the amusing price of only $2 95! Mail orders to 

BROWNSCOPE MFG. CO. 

Dept. 33 246 Fifth Ave. New York 


TELESCOPE MAKERS—, 

SPECIALS AT LESS THAN HALF PRICE 

8" mirror outfits now furnished with two r discs in¬ 
cluding everything to grind and polish mirror. 8"— 
$5. Other sizes proportionately low. 

3d Ed. Amateur Telescope Making, 500 pages $3.00 
PRISMS GUARANTEED SATISFACTORY 
%" or 11/16"—$15 r—$2.75; Wt” —$4.-0; i 
40 mm. Achromatic Objectives, In brass self including 
2 lenses to make finder- ^ $2.50 

32 mm. (with 2 tease*>_-—---~ $2.00 

I" Ramsden eyepiece, standard I‘/»" dia.^.^.. $2.50 
Send year mirror for test and advice. 

Send fm 19 $1 teJaUtme 
Mteroseapes, BimmUrs and Opti 

PRECISION OPTICAL 
991 E. 163rd Strea_ 


Bir *3 1CT TUI f?Crni>I7 Five Sections Bra-^ 
DIU ON. ItLDlUrC. boun( l rowerful 8-X 

Lenses 10-Milo range Special Eye Piece for looking at the Rnn, included 
FREE Can be vised an a Microscope Guaranteed bis value Postpaid $1 75 
C O D 15c extra BENNER & COMPANY, T-46, TRENTON, N. J 


HIGH-POWERED TELESCOPE 


MOST POWERFUL IN AMERICA FOR THE MONEY* Gen¬ 
uine 12-power multinte lens LONG-RANGE TELESCOPE, 1 his 
giant telescope is powerful enough to see the craters on the moon 
or tell time on a pocket watch n block awayl 5 Sections. Approx 


magn. 

tra, SPmuxALrourjiix r\jn n. n. ju.v —-- 

but more powerful guaranteed to see 256 times larger in surface 
and 16 times closer, together w rth powerful microscope only $1 98 
postpaid. 

BROWNSCOPE MFG. CO. „ . 

Dept. 34 246 Fifth Ave _ New York 



RAMSDEN EYEPIECES 

Lenses made from finest optical glass. 
Mountings of polished brass 
A quality eyepiece 

O. D. 1U" Each $4.00 

SILVERED DIAGONALS 

Use in place of prisms 
Front face silvered and lacquered 

Diagonal for 6" Mirror $ .50 1V4" g V&* 

" « 8" « .75 x r 

“ * 10" , 1.00 2" x 

* 12 "; 1 ■ i.na 2 %^ rtf ' 

MIRRORS : 

Silvered and Laeqnered 1 ■ , i 

RrigMiViioaT Process * . , , 

' r Wr $3.r>o \ 
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SCIENTIFIC AMERICAN 
BUILDING 

24-26 West 40th Street 

Opposite New York Public Library 

New York City 

OFFICES 

INDIVIDUAL FLOORS j 

Available j 

North Light • Fresh Air • Sunshine ! 


The maximum in Transportation Facilities. The 
minimum in traffic congestion. The highest type of 
service and tenant occupancy. Rentals have been ad¬ 
justed to meet the requirements of today. 

Cross & Brown Company 

Agent 

270 Madison Avenue, N.Y.C. CAledonia 5-7000 


You Can Make 
THIS SPORTING RIFLE 

i| Here is another suggestion for 
making things in your shop. We 
1 refer to the article “Making a 
Rifle Out of the Model 1917 
Enfield” appearing in the May 
issue of the American Rifleman 
magazine. 

I By following the simple direc¬ 
tions contained in this article 
you can make a fine sporting 
rifle at a total cost of fifteen or 
twenty dollars. This estimate in¬ 
cludes the cost of the Model 
1917 modified Enfield, informa¬ 
tion concerning the purchase of 
which will be sent upon request. 

Discus, er the American Rifle¬ 
man—the leading firearms mag¬ 
azine Let us send \ou the Ma\ 
issue as a sample of what our 
publication offers the man who 
, is looking for more sport out 
I of his hobby—more talue out 
mt of guns. Clip and mail the 
BL coupon below No obliga- 
non, of course 

NATIONAL RIFLE ASSOCIATION 
823 Barr Building, Washington, D. C. 

ttFWYUuiKSN I enclose 9c m stamps for which 
please send me the Ma> issue of the American 
foreman, containing the article “Making a 
Ride Out of the 'Model 1917 Enfield.” Also tell 
we how I may purchase am of the $8.85 Gov¬ 
ernment Enfield rifles 


Amiss , *,* 


(State ,* • Arf^L**,,**,,!**^* 


A Research in Marriage 

By G. V. H4MILTON, M.D. 

The piesent \oliraie of 556 text pages sum¬ 
marizes the data from the intimate and 
extensive self-revelations of 200 married 
persons who are serious-minded and well 
abo\e the average as to intelligence and 
cultural attainment. It presents, in the 
words of the author, who is a psychiatrist 
of standing, “some of the more important 
things that happened to the 200 spouses 
of my study during their ehildh od, and 
their present beliefs, attitudes, predicaments, 
and characteristic modes of performance 
with regard to sex and marriage ” Thus 
we get a fair average slice of humanity with 
the bars down—ordinary inhibitions off— 
and the findings are in harmonv with those 
of the newer science of sex.—$5.20 post¬ 
paid 


Finger Print Instructor 

By Frederick Kuhne 

This is the standard work on the subject of 
finger-print identification It is used in 
the schools of instruction of the U S 
Department of Justice, the Connecticut, 
New York, New Jersey and Pennsylvania 
State Troopers and by the Police De¬ 
partments of most of the larger cities of 
the country It is written so that anyone 
can learn by self-study and many individ¬ 
uals are taking up this fascinating hobby. 
There is a great opportunity in this line 
if one will but study attentively -—$3.15 
postpaid. 

SCIENTIFIC AMERICAN 

24 West 40tb St. New York City 


CURRENT BULLETIN 
BRIEFS 


The Visual Fatigue of Motion Pictures 
—A World-wide Summary and Survey 
was compiled and edited by Aaron E 
Singer. The bibliography is very extensive. 
Amusement Age, 24 West 40th Street , New 
York City — $1.00. 


Belmont Rolled Structural Steel In¬ 
terlocking Channel Floor describes 
an assembly of rolled structural steel chan¬ 
nels or other shapes ranged with flanges 
alternately up and down, with the flanges 
interlocking and securely arc welded. Thus 
is produced a continuous symmetrical sec¬ 
tion of light weight and great strength 
The pamphlet gives many illustrations and 
specifications. Belmont Iron Works, Phila¬ 
delphia, Pa.—Free to interested parties. 

The Insulation of New and Old Houses 
(Dominion Fuel Board, Pamphlet No. 
15), by G. D. Mallory, is brimful of useful 
hints gathered from both Canada and the 
United States. There are many illustra¬ 
tions covering the most recent development 
of heat insulation in relation to the build¬ 
ing industry National Development Bureau , 
Development of the Interior, Ottawa, Can¬ 
ada.—15 cents, no stamps. 


Insulation on the Farm (U S. Depart - 
I ment of Commerce, National Committee 
on Wood Utilization) describes an impor¬ 
tant factor m economical housing and also 
m maintaining the proper temperatures 
for storage houses, such as barns, milk 
houses, brooder houses, and houses for 
the storage of foods Superintendent of 
Documents, Washington, D. C.—Ten cents 
(coin ). 

A Method of Determining Values of 
Different Fuels for Power Plant 
Use (The Ohio State University Studies, 
Engineering Series Volume 11, No. 3, 
Part 11, May. 1933), by H. M. Faust, de¬ 
scribes studies which will assist boiler 
plant owners and operators. Engineering 
Experiment Station, The Ohio State Uni¬ 
versity, Columbus, Ohio. — Gratis. 

The Performance of Propeller Fans 
(The Ohio University Studies, Engineer¬ 
ing Senes Vol 11, No. 3, Part 1, May, 
1933), by A. I. Brown, describes the ap¬ 
plication of the airplane propeller to a 
ventilating fan and its development as a 
commercial product for a variety of ven¬ 
tilating purposes. Engineering Experiment 
Station, The Ohio State University, Colum¬ 
bus,- Ohio.—25 cents. 


Tobacco Among the Karuk Indians of 
California (Bureau of American Eth¬ 
nology, Smithsonian Institution, Bulletin 
94), by John P. Harrington, is a specialized 
study of great interest to ethnologists. The 
linguistic method traces the use of tobacco 
through the psychology and mythology be¬ 
hind it. Superintendent of Documents, 
89, tent's, (M. 'OJ; 
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Trulside I> terdependence, b> Wm H. 

Carr, describes the building of a trail- 
side museum intended to show the public 
that all the diverse and separate phases of 
nature are truly a part of one harmonious 
whole. American Museum of Natural His¬ 
tory, 77th Street and Central Park West — 
15 cents. 

The Armstrong Steym Tr\p Book. When 
saturated steam gives up heat, it 
changes back to its original form—water. 
Water condensing in steam heating units 
must be discharged so that live steam can | 
continue to enter the apparatus. In order j 
to remove condensate without loss of li\e j 
steam, automatic \alves called “"steam 
traps” are employed. The present catalogue 
is really a treatise on the use of traps. 
Armstrong Machine Works, Three Rivers . 
Xhchigan — Gratis . 


The House of the People, an account of 
Mexico’s new schools of action, written 
by Katherine M. Cook, describes an edu¬ 
cational experiment In progress in Mexico. 
In that country where some 90 percent of 
the people are either Indian or of Indian 
origin, education is a serious problem and 
It remained for Dr. Moises Saenz to really 
find a type of education which would suit 
these people. Superintendent of Documents, 
Washington, D. C—10 cents (coin). 


Railroading after a Century of Prog¬ 
ress is the result of several years of 
collaboration bv Mr. F X. Milholland, As¬ 
sistant to the Senior Vice-President of the 
Baltimore and Ohio Railroad and Mr. 
A. A Hopkins, Associate Editor. Scientific 
American. There has never been a more 
informative railroad folder ever presented. 
It is one of the best pieces of literature 
distributed at the Century of Progress Ex¬ 
position at Chicago. Baltimore and Ohio 
Railroad Company, Baltimore , Maryland .—• 
Gratis. 


IS SEXUAL ABSTINENCE 
HARMFUL? 

(Continued from page 1091 


tion This is Indeed high approbation. 

In a subsequent work, “The Care and 
Feeding of Adults”, Dr. Clendenning has 
a stimulating chapter entitled, “Doubts 
about Sex”. This is what he says concern¬ 
ing modern doctrines promoting exactly 
what Professor Parshley is contending for. 
“And this is the second most serious criti¬ 
cism that I find concerning modem social 
doctrines. They are not scientific at all: 
They are the opposite of science—they are 
merely vague speculation. The method of 
science is experimentation, trial and error, 
and the code of sexual morality under which 
most people in the world operate, the cus¬ 
toms of marriage, of child education, of 
female chastity, of social ostracism for in¬ 
fringements, has been tried out through 
many thousands of years of human history. 
It continues In force because it is the plan 
which is ‘scientific*. Its fitness is indicated 
by its survival. All the plans of the mod¬ 
em social reformers were squeezed out of 
it, I suspect, before the dawn of history. 


Better Jobs dire Coming 

AND THEY'LL BE GIVEN FIRST TO THE 

MATHEMATICALLY TRAINED MAN.' 

Industrial recovery is on the waj Jobs, contracts will soon be waiting 
A. ~ X Emplovers are looking for executive type men to take the iems as busi- 

A ue^s climbs up Are vou readj for this once m a lifetime opportunity to 

Jmk advance v ourself * Don't wait Prepaie note for an important job b\ 
mathematics ttainutti Mathematics is the essential foundation without 
> Yl u hic*h vou haven’t a chance to get out of the rut It is the language and 

'.l'jtA- F'iil * the principal tool ot all science and of all business or mdustiv based on 
/ ‘;/ u , : y ' r 'science You need it to solve technical problems, to improve, speed up and 
v ; 9 "check on your woik and the work of others 

At Last! Mathematics Self-Taught This Simple, Easy Way! 

] Now sou ran have this ea-*v method which has been worked out bv an expert for tho-,e who 

f-r—-■ do not wish to give the tune ind money required bv other methods of mathematical studs 

// * A vei> -ample and evtremelv mteiesting group of book- has been piepared for vou h\ 

If ~ a man who has devoted hi-. li f e to teaching practical men the fundamentals of this im- 

i jyf portant subject 

MATHEMATICS For Self-Study 

“ft By J. E. Thompson, B.S. in E E-, A.M., Dept, of Mathematics, Pratt Institute, 
1&&8b55l \ Brooklyn 

f , These book <. start right from the b eginmng with a review of arithmetic thit Rives tou all 
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Lo those seeking guidance in se¬ 
lecting a school or college we sug¬ 
gest that they refer to the Special 
School Section of the September 
issue of Harpers Magazine. 

In this issue will be found the many 
educational possibilities which the 
coming school year offers In its 
School Section are represented the 
best type of schools, junior colleges 
and colleges — academic, prepara¬ 
tory, finishing, military, and schools 
for special training. A wide range of 
schools in all localities, to fit all 
purposes and purses, that will help 
you in the selection of the one best 
suited to the needs of yourself, or 
of your son and daughter. 

Our School Bureau will be glad to 
aid you in solving your particular 
school problem and will send you 
free its School Booklet in which 
will be found many helpful sugges¬ 
tions. Address 
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Harpers Magazine 

49 E. 33rd St., New York, N. Y. 
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Its rules were laid down not because they 
were pronouncements from heaven but be¬ 
cause they were the shrewd wisdom of 
earth. They have survived because as a 
result of a long process of trial and error 
they were found to make for the greatest 
happiness of the largest number of people 
taking a long view of life from infancy to 
old age.” 

It is just the attempt to distinguish be¬ 
tween the mere sex impulse and the mat¬ 
ing impulse made by Professor Parshley, 
that brings on sexual perversions, accord¬ 
ing to Professor Wechsler of Columbia 
University* “Perversions represent regres¬ 
sions to infantile levels, to the stage of 
partial impulses without the production of 
conflict and the need of repression. Some 
tendencies to erotic expression in ways 
other than normal sexual intercourse to a 
slight extent characterize all normal love 
life, but when those and other tendencies 
are not definitely directed to , and solely 
in the interest of, the procreative act and 
become ends in themselves, [italics mine! 
they constitute perversions. Essentially, 
they represent primitive sex impulses un¬ 
bridled by repression and unfettered by 
social morality.” (“A Text-Book of Clinical 
Neurology,” 2nd Edition, 1932, edited by 
Sanders.) Hence, according to Wechsler, 
making sex pleasure an end in itself leads 
to perversions. 

S O much for the so-called biological si¬ 
militude between sex in man and sex 
in brute mammals. It is unwarranted on 
scientific grounds in the present state of 
science to make the leap from one to the 
other, and the control possible by free will 
over sex expression is an important differ¬ 
entiating element between the sex life of 
man and the sex life of brute mammals 
which is unscientifically ignored by Pro¬ 
fessor Parshley. 

But if this similitude will not scientifi¬ 
cally bear the conclusions which Parshley 
rests upon it, perhaps his appeal to physi¬ 
ology and psychology will do the trick. 
Professor Parshley says explicitly, “the sex 
urge through natural selection is so deep¬ 
ly implanted in living beings, so involved 
with the physiology and the psychology of 
the individual as a whole, that its com¬ 
plete repression is impossible and any pro- ! 
longed effort to repress it results in physio¬ 
logical injury and psychological distur¬ 
bance.” 

The proof of this proposition must now 
be the scientific basis of all Professor 
Parshley ? $ propositions on sex and the vin¬ 
dication of his emotional onslaught on 
“that senseless and oppressive structure 
called morality”. Without scientific proof 
of this proposition Professor Parshley will 
find it hard to defend himself from the 
charge of ignorance which he so unscien¬ 
tifically levels at those who disagree with 
him. For he says: “As this view gains 
ascendency, we may look for an ethics of 
freedom, responsibility, and knowledge to 
replace the morality of repression, de¬ 
pendence, and ignorance ” [italics mine! 

Now no scientific proof is given for this 
proposition in Professor Parshley’s article. 
Instead we are treated with this para¬ 
graph: *1 am aware that this assertion 
will he questioned and challenged, that 
It 1$ not the statement which we are 
accustomed to hear from professional 
moralists ; but I believe it to’lbe the truth— 
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the truth not onh of modern scientific 
research but also of well-nigh universal 
experience The purely biological consid¬ 
erations that we ha\e advanced constitute j 
an almost irresistiblv strong presumption i 
in its favor; the vast and varied machinery 
of repression which has long been m ac¬ 
tion and is today beginning to break 
down, bears witness to the living strength 
of the deep-rooted urge that it would 
eradicate from humanity; and finally the 
views currently expressed in public or 
privately by, so far as I know, all competent 
and disinterested students of psychiatry 
and psychology of sex, are overwhelmingly 
in agreement with the statement I have 
made.” 

1 ET us analyze this paragraph which is 
i the so-called scientific basis of the most 
astonishing conclusions. First, these con¬ 
clusions are merely the belief of Professor 
Parshley. “But I believe it to be truth— 
the truth not only of modern scientific re¬ 
search hut also of well-nigh universal 
experience.” Secondly, Professor Parshley’s 
biological considerations are not scientific 
proof but only constitute a presumption in 
favor of his views* “The purely biological 
considerations that we have advanced con¬ 
stitute an almost irresistibly strong pre¬ 
sumption m its favor,” Third: “The views 
currently expressed in public or privately— j 
by, so far as I know, all competent and j 
disinterested students of psychiatry and the J 
psychology of sex. are overwhelmingly in 
agreement with the statement I have ( 
made.” With regard to the first point, j 
the scientific authorities and arguments 
already given truly relegate Professor 
Parshley’s views to the realm of his sub¬ 
jective beliefs. With regard to the second 
point; we have already shown that Pro¬ 
fessor Parshley’s biological considerations 
do not even constitute a scientific presump¬ 
tion in favor of his views. So the whole 
force of Professor Parshley’s scientific ar¬ 
gument must rest on the third point. 

And here we arrive at a most interesting 
phenomenon; no proof is given except a 
sweeping statement that “all competent and 
disinterested students of psychiatry and the 
psychology of sex are overwhelmingly in 
agreement with the statement I have made.” 
Besides this there is a footnote with regard 
to the exact nature and extent of injury 
from repression, and four names are 
given—Nacke, Schufeldt, Robinson, Ellis. 
Nowhere are references cited. We must 
take Professor Parshley’s word that the un¬ 
named and the named support his view, 
that their statements bear the interpreta¬ 
tion he puts upon them and that their proof 
is scientific and not pure conjecture. All 
this is most amazing in a scientific article 
by one who condemns the thunderings “by 
arbitrary authority.” In other words, when 
we look for proof of Professor Parshley’s 
conclusions we find only his thunderous as¬ 
sertion that they are true and that all 
competent people agree with him. I could 
rest my case against the professor here and 
simply say “not proved ” However I will 
not do so. There is a mass of reliable 
scientific testimony that sexual abstinence 
involves neither physiological nor psycho¬ 
logical injury. 

In answer to a letter Dr. Arthur C. 
Jacobson, M. D., the scholarly editor of 
the Medical Times writes: “I am sure that t 
tie leading experts in this field wobJdb 
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Chairman called on me to speak—and my become a powerful speaker. Now, through 


mind went blank! 

I half rose from my seat, 
bowed awkwardly and mum¬ 
bled, “I’m afraid you’ll have 
to excuse me today,” and 
dropped back m my chair. 

Speechless — when a few 
words would have made me I 
The opportunity I had been 
waiting for all my life—and 
I had thrown it away! If I 
could have made a simple 
little speech—giving my opin¬ 
ion of trade conditions in a 
concise, w i 11 y, interesting 
way, I know I would have 
been made for life! 

Always I had been a victim 
of paralyzing stage fright. 
Because of my timidity, my 
diffidence, I was just a no¬ 
body with no knack of im¬ 
pressing others — of putting 
myself across. No matter 
how hard I worked, it all 
went for nothing — I could 
never win the big positions, 
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“The N I A. training has 
taught me how to write a good 
new- >tory, and why it should be 
written that way By applying 
tin-, knowledge I was enabled, be¬ 
fore quite completing the course 
to sell a featuie story to Screen- 
lantl Magazine for $")0 That 
resulted m an immediate assign¬ 
ment to do another for the same 
magazine I am now doing fiction 
and have had one short fiiort 
stoiv published Previous to en¬ 
rolling m the N I A. I had 
never written a line for publica¬ 
tion, nor seriously expected to do 
st) ’ Gene E Levant, 2600 Wil- 
slure Blvd , Los Angeles, Cal 
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you can't WRITE? 

Have you ever tried ? 

Have you ever attempted e\en the least bit 
of training under competent guidance 7 

Or have you been sitting back, as it is so 
easy to do, waiting for the day to come some 
time when you will awaken, all of a sudden, to 
the discovery, “I am a writer” ? 

If the latter course is the one of your choos¬ 
ing, you probably never will wnte. Lawyers 
must be law clerks Doctors must be internes 
Engineers must be draftsmen We all know 
that, in our times, the egg does come before 
the chicken 

It is seldom that anyone becomes a writer 
until he for she) has been writing for some 
time. That is why so many authors and writers 
spring up out of the newspaper business The 
day-to-day necessity of writing—of gathering 
material about winch to write—develops their 
talent, their msight, their background and their 
confidence as nothing else could. 

That is why the Newspaper Institute of 
America bases its writing instruction on Jour¬ 
nalism—continuous writing—the training that 
has produced so many successful authors 


hesitate to speak dogmatically on the prop¬ 
osition Ts sexual abstinence harmful;’ 
that is, harmful per se. For proof of this, 
see pages 137 and 138 of Millais Culpin’s 
book, 'Recent Advances m the Study of 
Psychoneuroses,’ 1931, published by Blakis- 
ton. Culpin teaches in the London Hospital 
Medical College. Please note what he says 
about the teaching of Freud in this matter. 
Scientifically we have to be sure that a 
neurosis supposed to depend upon a sexual 
deprivation is uncomplicated, that is, that 
it has so arisen independently of other 
factors beyond the individual’s constitu¬ 
tional equipment . . . Stekel, a great au¬ 
thority. declares that neuroses are never 
uncomplicated.” 

Professor Thomas Bryant, the great Eng¬ 
lish surgeon, says in his book, “Surgery”: 
“The student should remember that the 
functions of the testicle, like those of the 
mammary gland and uterus, may be sus¬ 
pended for a long time, possibly for life, 
and yet its structure may be sound and 
capable of being roused into activity on 
any healthy stimulation. Unlike other 
glands it does not waste or atrophy for 
want of use.” As Doctor Max Huhner says 
in “Disorders of the Sexual Function,” 
(F. A. Davis Co., 1931), page 262, wherein 
he has a whole chapter on continence to 
prove “that continence is not detrimental 
to health, considered either from a physio¬ 
logical or psychological stand-point,” “the 
sexual organs are constructed upon entirely 
different lines than most of the other or- 


Learn to write by writing 

N EWSPAPER Institute training is based j 
on the New York Copy-Desk Method. It ! 
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ing is individually corrected and constructively 
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thetic guidance, you will find that (instead of 
vainly trying to copy someone else’s writing 
tricks) you are rapidly developing your own 
distinctive, self-flavored style—undergoing an 
experience that has a thrill to it and which at 
the same time develops m you the power to 
make your feelings articulate. 

Many people who should be writing become 
awestruck by fabulous stories about millionaire 
authors and therefore give little thought to the 
$25, $50 and $100 or more that can often be 
earned for material that takes little time to 
write—stories, articles on business, fads, trav¬ 
els, sports, recipes, etc -—things that can easily 
be turned out m leisure hours, and often on 
the impulse of the moment 
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We have prepared a unique Writing Apti¬ 
tude Test, This tells you whether you possess 
the fundamental qualities necessary to success¬ 
ful writing---acute observation, dramatic in¬ 
stinct, creative imagination, etc You'll enjoy 
talcing this test The coupon will bring it 
without obligation. Newspaper Institute of 
America, 1776 Broadway, New' York 
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gans of the body. They are constructed for 
intermittent action and their functions may 
be suspended indefinitely [italics mine] 
without harm to either their anatomy or 
physiology.” 

James Fisher Scott, the great authority, 
in his book "‘Sexual Instinct.” page 39, 
says: “If the penalties meted out to the 
impure are so many, there is yet comfort 
for the unmarried man m those pages 
which show that perfect continence is quite 
compatible with perfect health and thus a 
great load is at once lifted from the mind 
of him who wishes to be conscientious as 
well as virile and in health with the organs 
of the body performing their proper 
functions.” Again on page 95, he says: 
“There is an erroneous and widely spread 
belief that the exercise of the sexual 
functions is necessary to maintain health 
. . . and on page 99: “It is a pernicious 
and pseudo-physiology which teaches that 
the exercise of the generative functions is 
, necessary m order to maintain one’s phys¬ 
ical and mental vigor of manhood.” 

T HE very opposite seems to be true. Ask 
any trainer of football players or of 
pugilists. They know by experience that 
continence is a guarantee of physical 
health. It is hard to prove scientifically, but 
there are indications that the reabsorption 
of seminal secretions in the male makes for 
health of body. This elemental fact of hu¬ 
man experience was known to the Romans 
For Horace writes in the “Ars Poetica”; 
“He whose ambition it is to reach the 
wished-for goal of the race-course has 
borne much and done much in his boy¬ 
hood, has sweated and shivered, has denied 
himself love and wine.” 

William Acton, in the “Functions and 
Disorders of the Reproductive Organs,” 
fourth edition, page 97, says: “One argu¬ 
ment in favor of incontinence deserves 
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how and how long to take your 
sun bath and what dangers you 
run from getting excessive tan. It 
tells you how to use a sun-lamp 
and what type of lamp to buy. In 
fact it tells the medical truth in 
order to right many wide-spread 
misconceptions and to explode un¬ 
founded claims —$1 65 postpaid. 
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Now at last we have someone who 
is not afraid to give away the se¬ 
crets of the profession There has 
been somewhat of a gentleman’s 
agreement among magicians not to 
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have the whole works from the 
wand and table up to the classic 
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All the tricks are illustrated photo¬ 
graphically, which has never been 
done before except in a half¬ 
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in the Cosmos 

By Hiram Percy Maxim 

This book is plainly an enlarge¬ 
ment of the author’s article “What 
it is All About,” in the April, 
1932, Scientific American. While 
it describes the solar system, gal¬ 
axy and universe (m an elemen¬ 
tary manner) its chief claim to 
fame is its speculations concerning 
the meaning of things in the uni¬ 
verse: life—what it is; man—why 
he is; our reason, mentality and 
so on—what these signify; inter¬ 
stellar communication, and so on. 
Nobody can provide proved an¬ 
swers to these big questions but 
the author’s attempts to do so 
make good reading and will start 
many an all-night debate between 
those who would like to find out 
“what it is all about” (if any¬ 
thing). 169 pages.—$265 postpaid. 
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special notice as it purports [italics mine] 
to be founded on physiology. ... No con¬ 
tinent man need be deterred by this apocry¬ 
phal fear of atrophy of the testes from 
living a chaste life” Lionel S Beale, 
Professor at King's College. London, “Our 
Morality and the Moral Question,” ‘’chiefly 
from the medical side," says: ‘The argu¬ 
ment that if marriage cannot for various 
reasons be carried out. it is nevertheless 
necessary, upon ph\siological grounds that 
a substitute of some kind be found, is 
altogether erroneous and without founda¬ 
tion. It cannot be too distinctly stated that 
the strictest temperance and purity is as 
much in accordance with physiological as 
with moral law, and that the yielding to 
desire, appetite, and passion is no more 
to be justified upon physiological or phys¬ 
ical grounds than upon moral or relig¬ 
ious grounds.” On page 64, in a chapter 
on “Question of Physiological Necessity- 
Sexual Hypochondriasis,” Sir Janies Paget, 
the eminent English surgeon, says “Chas- i 
tity does no harm to mmd or body, its j 
discipline is excellent, marriage can safely j 
be waited for.” | 

Let us now examine the proposition j 
from the standpoint of psychology and i 
neurology 7 . W. R Gowers, one of the great j 
neurologists, in his “Lectures on Syphilis 
and the Nervous System,” says. “With all \ 
the force that any knowledge I possess can 
give, and with any authority I may have. 

I assert, as the result of long observation 
and consideration of facts of every kind, 
that no man ever yet teas m the slightest 
degree or u'ay the better for incontinence , 
f italics mine] and I am sure, further, that 
no man was evei yet anything but better 
for perfect continence.” [Italics mined 
Commenting on this passage Dr. Max 
Huhner, already cited, from whose work 
many of my quotations are drawn, says: 
“The lectures from which the above quota¬ 
tion was taken were delivered by Gowers 
in 1889. In order to determine if modern 
neurological research work might possibly 
alter this opinion I sent a circular letter 
m 1910 to many of the most prominent 
neurologists in the United States, asking 
them if they had ever seen cases of nervous 
disease which could be attributed to con¬ 
tinence. In practically every 7 case I re¬ 
ceived the answer that not only they con¬ 
sidered continence physiological but that 
they did not believe, from their experience, 
that continence ever leads to nervous dis¬ 
ease.” 

I N the bibliography of his recently pub¬ 
lished book, from which parts of the 
Scientific American article are tran¬ 
scripts, Professor Parshley lists one of the 
works of Paul Popenoe. It is too bad that he 
did not also list “The Conservation of the 
Family” (Williams and Wilkens Co„ Balti¬ 
more, 19261 by the same author. In this 
volume is a chapter on “Premarital Incon¬ 
tinence,” which is a devastating refutation 
of the conclusions of Professor Parshley 
in the article under consideration. On page 
64 Popenoe says: “In spite of this it is 
sometimes asserted that premarital con¬ 
tinence is a mere puritan dogma, that is 
contrary to the facts and implications of 
science, and that it must be discarded. 
Those who hold this idea (which is most 
often, no doubt, merely a rationalization of 
their own overstimulated sex impulses) 
usually take their stand on a half-digested 
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reading at third hand of the doctrines to 
which the Jewish neurologist, Sigmund j 
Freud, has given currency. . . . Those who j 
hold any such idea as the foregoing have j 
overlooked some essential facts, which J. A. ! 
Hadfield summarizes effectively.” Again, j 
on page 66. the same author states: “To | 
I put the matter more simply, mental and 
| nervous disturbances, due to a lack of 
| noimal sexual life cannot be cured by 
; mere ph>sical intercourse, for they are 
* due primarily to mental, not physical, 
i factors . . . ; and these mental factors are 
not eliminated, but rather aggravated, by 
mere physical satisfaction of the sexual in¬ 
stincts.” 

I looked in vain m the bibliography of 
Professor Parshley’s book for a listing of 
the profound work of F. W. Foerster, Spe¬ 
cial Lecturer in Ethics and Psychology at 
the University of Zurich, entitled, “Mar¬ 
riage and the Sex Problem,” Frederick A. 
Stokes Co.. New York. Dr. Foerster closes 
his chapter on “Sex and Health” with 
these significant words, page 126 “All 
these hygienic and scientific fears as to the 
danger of manly self-discipline often seem 
to us no more than an ‘academic hypo¬ 
chondria,’ divorced from healthy instincts, 
and in fact itself a sign of nervous de¬ 
generation. This may sound hard but in 
truth there are a number of modern re¬ 
formers who make one despair of the 
spiritual sanity of the human race. It is 
essential for our safety that a clear dis¬ 
tinction should he made between such 
tendencies as these and really sound and 
fruitful criticism.” 

I F any further scientific testimony were 
required against the conclusions of Pro¬ 
fessor Parshley it may be found in Dr. 
Prince A. Morrow, “Science and Health,” 
and in the conclusions of the “Congres 
international de prophylaxie sanitaire et 
morale,” Brussels, 1902, in which 159 
prominent medical men from various coun¬ 
tries declared: fc *Young persons of the 
male sex must be taught that not only are 
chastity and continence not detrimental, 
but the practice of these virtues is the 
best safeguard of health and physical hy¬ 
giene.” Charles Fere, in “L’Instinct Sex- 
uel,” and E. Regis and A. Hesnard in “La 
Psychoanalyse des Neuroses,” Paris, 1914, 
also hear witness against Professor Parsh- 
ley. 

In the light of all this one wonders how 
Professor Parshley can say: “and finally 
the views currently expressed in public 
or privately by, so far as I know, all com¬ 
petent and disinterested students of psy¬ 
chiatry and the psychology of sex, are 
overwhelmingly in agreement with the 
statement I have made.” 

I am not interested in what Professor 
Parshley has to say about sublimation. He 
quotes a recent monograph by Professor 
W. S. Taylor. I have before me a letter 
from one highly connected with a well- 
known institution for mental hygiene. This 
is what he says: “I have read the recent 
study by Professor W. S. Taylor, hut do 
not feel that it justifies the generalization 
which the author of the article (Professor 
Parshley) seems to make.” I myself bought 
a copy of Professor Taylor’s monograph. 
In this is a most interesting personal com¬ 
munication (page W) to Professor Taylor 
! from Professor David Camp Rogers, who 
as a psychologist has been consulted by 
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persons of various ages about emotional 
and social adjustments. *T have personally 
deplored the part that psychologists and 
sociologists have played, m reviving as 
features of an avowedly scientific point of 
view though it is unsupported by new evi¬ 
dence, [italics mine] the to me fallacious 
sophistries of Greek thinkers. ... I have 
also regretted the part these same groups 
have taken in contributing to the more 
specific popular idea that sex restrictions 
are mostly unreasoned taboos which should 
not be allowed by intelligent people to in¬ 
terfere with gratification for strong sex 
impulses. To me the experiment in assum¬ 
ing freedom for sex gratifications apart 
from attachments intended as permanent, 
which many in the present generation are 
carrying on. seems on the whole an ex¬ 
travagant and foolish one. ... It is my 
strong conviction that a considerable num¬ 
ber of those who have taken this new 
liberty have gotten into more emotional 
difficulties than they have escaped, and that 
there has been already a large loss for 
social motivation and general happiness re¬ 
sulting from this change in customs.” M. J 
Exner, “The Sexual Side of Marriage,” is 
quoted in a similar sense. 

And Professor Taylor himself explicitly 
declares (page 98): “Emphatically, the 
findings of the present study provide no 
apology for license. . . . People who feel 
‘emancipated 5 enough to enter freely upon 
sex experimentation, with the result that 
they find themselves ensnared in various 
sorts of dissatisfaction, are significant 
cases of failure to organize life.” 

I N this answer to Professor Parshley I 
have met him on the ground chosen by 
himself in advance. I have not referred the 
question to rational ethics, which is as old 
as Aristotle but which Professor Parshley 
erroneously seems to identify with “arbi¬ 
trary authority,” “the purely social forces 
of tradition,” and “a cultural lag.” Nor 
have I attacked Professor Parshley on his 
unjustifiable assumption of materialism as 
a proper philosophy of life, which has been 
rejected within the past few years by so 
many prominent scientists, as exposed in 
a book, “The Religion of Scientists,” by 
C. L. Drawbridge (The Macmillan Co., 
1932). Nor yet did I call attention to the 
implicit denial of Christianity and the 
teachings of its Great Master contained in 
the article of Professor Parshley. But an 
examination of Professor Parshley from 
this triple standpoint would make inter¬ 
esting reading. I have confined myself to 
meeting the conclusions of Professor Parsh¬ 
ley on the very basis on which he chose 
to advance them. Not one of the authorities 
whom I have cited, as far as I know, is a 
Catholic or particularly interested in the 
religious aspects of the matter examined. 

The conclusions advanced by Professor 
Parshley are being reduced to their logical 
sequence by many young men today to 
their irreparable physical and emotional 
harm. If the labor of research, inquiry and 
writing, involved in the preparation of this 
article will prove helpful in the guidance 
of even one of our youth, I will consider 
myself amply repaid. It is to the cause of 
the education and guidance of American 
youth that I have dedicated my life. To 
be free from all entanglements I have con¬ 
secrated myself in the pursuit ef this pttr- 
pose vow of continence and celibacy. 
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Books SELECTED BY THE EDITORS 


MAJOR MYSTERIES OF SCIENCE 

By H. Gordon Garbedian 

T HE author of this new book takes up 
a central position, as it were, in the 
immense field of science and its appli¬ 
cations and, as with a panoramic cam¬ 
era, swings clear ’round the circle 
through every one of the most impor¬ 
tant and most significant advances in 
electricity, chemistry, biology, earth 
science, physics, astronomy, and cos¬ 
mology. This is an unusual book. It is 
eminently readable; the author senses 
the desire of his reader not to be bored, 
and the latter will be held by this book 
without a struggle. It does not attempt 
to explain every detail profoundly and 
is therefore suited to the tastes of the 
average human being, rather than the 
few. It leans toward newspaper writing 
(of the high grade kind), being some¬ 
what dramatic in style, but never ob¬ 
jectionably so. 

What science is doing now —today— 
what problems it is most vigorously at¬ 
tacking on the fighting front—is the 
central motive of this attempt at exposi¬ 
tion, It contains a vast amount of ma¬ 
terial. Perhaps only one who is in a 
position to know how much looking up, 
working up and checking up even a 
one-paragraph *'stor\ ” in science can 
entail if a true picture of facts is to he 
presented, will fully appreciate how 
much labor it represents. The author 
has fairly ransacked the whole scientific 
field for interest and his hook will be 
received as a ""major” success. It has 
2? chapters, 348 text pages and 64 illus¬ 
trations, large clear type and an at¬ 
tractive binding,—$3.90 postpaid — 
A, G. I. 

PRINCIPLES OF GENERAL 
CHEMISTRY 

By Stuart R. Brinkley , isso. Prof. 
Chemistry, Yale 

A REVISED text designed especially 
as a general college course for 
students who have had a preparatory 
course and, therefore, particularly 
adapted to the reference library. 
Throughout, fundamental principles are 
developed as logical consequences of 
descriptive facts derived from experi¬ 
mental observations, and these are il¬ 
lustrated by industrial applications. 
Particular mention should be made of 
the index, for its inclusiveness and 
clarity. Few realize what a job it is to 
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compile a good index and what an en¬ 
hancement it is to even a good text. The 
moderate price will also attract.—$3.65 
postpaid. 

EARTH-LORE—GEOLOGY WITH¬ 
OUT JARGON 

By Prof. S. J. Shand , Umv. Stellen¬ 
bosch, S. Africa 

I N this 134-page illustrated book Pro¬ 
fessor Shand has found a way to 
embody the essential parts of earth 
science, as well as the parts most likely 
to interest the average lay reader— 
prominent theories and so on—without 
use of the sesquipedalian polysyllables 
which have long been responsible for 
scaring most readers away from the true 
fascinations of geology. This does not 
mean that his book is ‘"written down.” 
Quite the reverse—it is a book for the 
mature adult. The author evidently 
recognizes, however, that persons not 
intending to become professional geolo¬ 
gists do not care to master a lot of 
terminological jargon in order to under¬ 
stand geology well enough. He also 
explains things clearly, evidently hav¬ 
ing none of the urge, often suspected of 
scholars, to “mystify” his readers.— 
$1.75 postpaid, imported.— A. G. L 


MILK—THE INDISPENSABLE 
FOOD 

By James A. Tobey 

A LL persons who are interested in or 
. concerned with human nutrition, 
whether as consumers, producers, teach¬ 
ers, or investigators will find material 
of much value in this series of essays 
which laud milk as an incomparable 
food. One would scarcely believe there 
are so many interesting phases of this 
subject, which the author emphasizes 
in his most readable style, addressed to 
the layman entirely.—$2.40 postpaid. 

THE MEANING OF ANIMAL COLOR 
AND ADORNMENT 

By R. W. G. Hingston 

NEW explanation of the colors, 
adornments, and courtships of ani¬ 
mals, their songs, moults, extravagant 
weapons, the difference between the 
sexes, the manner of formation of their 
geographical varieties, etc.”—so runs 


the sub-title. Frankly an exposition of 
the author’s theory that the color of an 
animal is conditioned by a conflict oi 
compromise between two fundamental 
emotions or attitudes to environment, 
fear and threat as represented by out¬ 
ward appearance. The discussion is 
carried to considerable length with 
much repetition to stress the points, yet 
withal a most entertaining and instruc¬ 
tive account of the habits and manners 
of wild life by one especially familiar 
with that of India, Burma, and Ceylon 
Many years of observation and close 
study give the author an unusual advan¬ 
tage to correlate the wild life of the 
various continents. The layman will be 
edified and the biologist will have a 
chance to match the author’s observa¬ 
tions with accepted Darwinian theoiy 
A book that will be much discussed.— 
$6.20 postpaid. 

THE APE AND THE CHILD 

By IT. N. Kellogg, Assoc Prof . Psych., 
Univ . hid., and L. A. Kellogg 

CHIMPANZEE aged l 1 /:2 months 
and a human infant aged 10 
months were reared together for 9 
months and intensively studied by a 
psychologist and his wife, the authors. 
They were given exactly the same en¬ 
vironment, eating together, playing con¬ 
tinually together, being bathed alike, 
dressed alike even to diapers and shoes, 
and using the same nursery chair, toys 
and all. In short, the ape might have 
been a second baby in the family. The 
two became fast friends. 

The experiment was to study the ef¬ 
fect of such environmental advantages 
on one of the higher anthropoids, to 
measure at all stages the relative in¬ 
tellectual abilities of the two, and to 
see to what extent the ape was human¬ 
ized. No attempt was made to teach it 
tricks. The results are scientifically 
treated, yet the book is almost wholly 
narrative mixed with discussion, and is 
lucidly written. Some may find the ac¬ 
count rather fulsome but the authors 
surely missed nothing observable. 336 
pages, illustrated.—$3.20 postpaid.— 
A. G . I. 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDD Y 
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Beer and liquor Trademarks 

RDINARILY no trademark can live in 
the eyes of the law beyond the period 
of its use. But when the National Prohi¬ 
bition Act became effective many trade¬ 
mark owners were unable to continue 
longer the use of their respective marks. 
And yet the owners of beer, whiskey, and 
other liquor brands were bound to at¬ 
tempt to preserve their marketing rights 
“against encroachments, should the pub¬ 
lic policy ever change.” 

What, then, has happened 9 Are these 
pre-prohibition passport ties, these com¬ 
mercial coats of arms, these former pass¬ 
words to customer and prospect, still valid 
and subsisting, or have they been lost 
and destroyed as matter of law by mere 
lapse of time and disuse? 

In 1927 Mr. Justice Holmes said: 

“A trademark is not only a symbol of 
an existing good will, although it com¬ 
monly is thought of only as that” (Beech- 
Nut Packing Co. v. P. Lonllard Co.. 273 
l'. S-, 629). 

In the foregoing case the Supreme Court 
did not feel that the trademark owner had 
lo<t any rights by abandonment, in spite 
of the mark having been left dormant for 
about five years. For nothing had happened 
in the meantime to lessen the original pro¬ 
prietor s preferential right to try ( i. e ., use) 
its mark again upon goods of the same 
general class. ‘'Beechnut was still its busi¬ 
ness badge and autograph so far that the 
public, seeing the mark on any package 
of tobacco, believed it of their make.” 

“To constitute an abandonment there 
must not only be non-user ; but an intent 
to abandon” (Rockowitz Corset Co. v. 
Madame X Co., Inc., 248 N. Y., 272). 

Likewise, neither registration nor renew¬ 
al of registration in the United States 
Patent Office or elsewhere is necessary to 
continuous ownership of a trademark (16 
II. S. Pat. Q„ 383, February 7, 1933). But 
though not necessary m this country , there 
is respectable authority for the opinion that 
“to register a trademark the world round 
is true economy. This means an average 
yearly expense of about five dollars a 
country, for the 125 or so countries. * * * 
Though half a generation of discourage¬ 
ment has intervened, the owners of beer, 
whiskey and other liquor trademarks have 
helped to keep alive their marketing rights 
throughout the world by registration and 
re-registration” (U. S. Trade Mark Bulletin, 
November, 1932, February, 1933). 

To-day indications are far from lacking 
that we are in for a period of bootlegging 
of trademarks owned by our nationally 
known soft and hard drink manufacturers. 
It should therefore be of interest to learn 
of the current experiences of such corpora¬ 
tions as Anheuser-Busch and Bass’ Ale in 
their recent laying of their grievances be¬ 
fore our state and federal courts. 

In December one of our United States 
,5* Chicago found that Bass’ 


jY/TR. LIDDY will be pleased to 
answer the inquiries of our 
readers who may desire informa- 
tion relative to the various sub¬ 
jects reported in his department. 

—The Editor . 


Ale had been continuously sold here until 
1919, so that the name bad become well 
known; that notwithstanding the fact that 
the owner of this mark had not been able 
to sell its ale m the United States since 
1919, the date of the adoption of the Na¬ 
tional Prohibition Act, the trademark 
“Bass” and the owner’s distinctive label 
were still well known and had an existing 
good reputation, that it was the owner’s 
intention to resume the sale of its ale m 
the United States as soon as permitted by 
law. Hence a decree was entered providing 
in part as follows 

1. The plaintiff’s trademarks have not 
been abandoned. 

2 The registrations of plaintiff’s trade¬ 
marks are valid and subsisting, unrevoked 
and uncanceled. 

3. That defendant, by the use of the 
words Bass’s Amber Ale on a hop-flavored, 
bitter carbonated beverage, has infringed 
plaintiff’s trademarks and has competed 
unfairly with the plaintiff. 

4 That the plaintiff is entitled to a de¬ 
cree against the defendant for a perpetual 
injunction and to damages and profits 
(Bass, Ratcliff & Gretton, Lim., v. Windsor 
Ale Co., U. S. Trade Mark Rep., February, 
1933). 

Anheuser-Busch’s experience, less re¬ 
cent (1930) but equally important and in¬ 
structive as a precedent, concerned an¬ 
other’s use of the name “Budd-Wise” in 
simulation and in fraud of the Anheuser 
company’s trademark, “Budweiser,” known 
to us all. The infringer’s argument was 
that since the Anheuser company’s mark 
had only been used on intoxicating lager 
beer, hop-flavored barley malt syrup and 
barley malt syrup, they had a perfect right 
to use their mark on a different product, 
that is. malt sugar syrup. The court an¬ 
swered this contention by declaring that 
the name “Budd-Wise” suggested that all 
three products came from the same source. 
—John C. Pemberton, in the New York 
Law Journal. 


Trademark Cancelled 

N the case of Quaker State Oil Refining 
Co. v. Quaker Oil Company, Inc., First 
Assistant Commissioner Kinnan held that 
Quaker Oil Company, Inc. is not entitled 
to register, as trademarks for motor lubri¬ 
cating oil, the notation “Quaker” with the 
letter “A” therebeneath, a mark consist¬ 
ing of the representation of a barrel sur¬ 
rounded by two concentric circles having 
therebetween the words “Quaker Oil Co.” 


and “Plainfield, Ind.”, the latter words be¬ 
ing disclaimed, and the words “Quaker 
Premium,” the latter word being dis¬ 
claimed. It was also held that the registra¬ 
tion which the Quaker Oil Company, Inc. 
had obtained for the latter mark should 
be cancelled. 

The ground of the decision is that these 
marks are confusingly similar to the no¬ 
tation “Quaker State” used as a trademark 
for lubricating oils by the opposer and pe¬ 
titioner for cancellation. Quaker State Oil 
Refining Co., and that the applicant and 
registrant had established no date of use 
of its mark prior to the date established 
by the opposer. 


Device Tests “Feel” of Flexible 
Material 

MECHANICAL “hand” which deter¬ 
mines quality m textiles, paper, and 
similar materials usually described as 
“feel” or “drape,” or “handle,” has been 
devised by the Federal Bureau of Stand¬ 
ards. The flexural attributes of cloth, paper, 
sheet rubber and similar materials, says the 
Bureau’s announcement, can he evaluated 
with the new “flexometer,” according to 
a predetermined standard. 


Roofing Trademark Not 
Registrable 

NDER a recent decision by First As¬ 
sistant Commissioner Kinnan, The 
Barrett Company, of New York, New York, 
is not entitled to register, under the Act of 
1905, as a trademark for roofing comprising 
a fabric of fibrous base treated with water¬ 
proofing material, the notation, “Ever-Fast.” 
The ground of the decision is that the no¬ 
tation is merely descriptive of the goods. 

In his decision, after noting the state¬ 
ment in applicant’s brief that the roofing 
material is a bitumen-saturated felt base 
having the side which is exposed to the 
weather coated with crushed rock or slate 
which may be of different colors and stat¬ 
ing that the term is not deemed to he 
merely descriptive as indicating that when 
the roofing is in place it will not curl up 
and will make a water-tight roof, the First 
Assistant Commissioner said: 

“The roofing material, especially when 
it is in the form of shingles, is given the 
colors as above noted. It is also stated that 
‘in some cases the material is treated to 
alter the shade thereof while the appli¬ 
cant contends, and an affidavit is submitted 
in support of such view, that the word 
‘fast’ has not been used in the trade in 
connection with the color of the goods yet 
it is believed the applicant’s notation would 
mean that these colors of the goods are 
permanent and will not fade unduly under 
weather conditions. The word ‘fast’ is wide¬ 
ly used in connection with materials that 
are colored to indicate the permanency of 
the color.” 
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ACROSS THE EDITOR’S DESK 


I N a recent letter to the writer, Hiram Percy 
Maxim expressed his views regarding the articles 
on sexual abstinence and birth control which 
have appeared m Scientific American With Mr. 
Maxim’s permission, we quote from his communica¬ 
tion: "I have been a reader of the magazine for 
nearly 60 years, my father, the late Sir Hiram 
Steven* Maxim, ha\ing started me. He used to ex¬ 
plain the pictures to me before I was able to read. 
... I desire to urge that you do not falter in your 
time-honored policy of printing all the important 
truths of Nature as they become known. It is what 
several generations of Americans have been taught 
to expect of Scientific American. . . 

After *ome discussion of the change in manners 
and customs during the past half century which has 
made it possible to publish the above mentioned 
articles. Mr. Maxim concludes: “May I inquire if 
a magazine is to be criticized because it leads? I 
am sure that Scientific American readers would 
prefer to see Scientific American bring the sub¬ 
jects to the front before any other scientific maga¬ 
zine did. And thus I am moved to salute you. Mr. 
Editor, and to urge that you falter not in those 
grand old policies which have prevailed m Scien¬ 
tific Americ \n since before either of us was born.” 

m 

“The poisons'll get you if }ou don't watch out.” 
>eems to be the by-word of certain people who 
would scare the public with half-truths and much 
ballyhoo about poisons from foods cooked in alumi¬ 
num, and from sprayed fruits and vegetables. 
Scientific American has frequently shorn the locks 
of the aluminum utensil bugaboo, but the head re¬ 
peatedly reappears for further shearing. This time 
T. Swann Harding, whose articles in the past have 
been received with acclaim, takes up the cudgel of 
truth and tells the whole story about “How Much 
Poison Can We Eat?” He shows why no one need 
be unduly influenced by cries of “Wolf! Wolf!” 
when the “wolf” is so small that its teeth haven’t 
developed. This article, scheduled for next month, 
is one which everyone will profit by reading. 

• 

When Colonel Lindbergh made his historic trans¬ 
atlantic flight, he was figuratively gambling with 
fate. In the few years that have elapsed since that 
time, technicians have been steadily working to re¬ 
duce the element of gambling in long-distance 
flights. How well they have succeeded is strikingly 
indicated by recent achievements: The British flight 
over the Himalayas; Wiley Post’s sensational circling 
of the globe; the new straight-line, non-stop record 


of 5341 miles; and other outstanding feats of the 
past few months. Why are records falling so fast? 
The answer is simple: Development of planes and 
equipment Reginald M. Cleveland has prepared 
an article on these advances which sums up the 
whole situation as it stands today. See our next 
number. 

m 

"‘Dowsing”—the woid brings to mind a certain 
mysticism, a sort of medieval rite that has lapped 
over into an enlightened civilization. But is the 
background of dowsing—the operation of the divin¬ 
ing rod—entirely mystic, to be placed m the same 
category with alchemy and witches? Apparently 
not, at least until the whole subject has been en¬ 
tirely investigated from every angle by competent 
scientists. We have, scheduled for early publication, 
an article on the subject which reveals that serious 
study of dowsing is being conducted, and that there 
appears to be more to it than has generally been 
thought. 

• 

That even those who reside in urban districts rel\ 
on the farmer for something more than mere food 
is a truism that is not generally realized. “Pros¬ 
perity of the farmer is basic to prosperity in every 
other line of business, no matter how remote it may 
be from the farm.” Thus writes the author of an 
article in which a parallel is graphically drawn 
between farm efficiency and machine methods. “The 
farmer ” continues the author, “who clings to the 
methods of two or three decades ago, finds his 
costs abnormally high, while the one who has 
availed himself of the labor-saving equipment now 
obtainable is producing at a cost which will leave 
him a profit.” This article is scheduled for a forth¬ 
coming issue. 


The need for a larger reserve water supply in the 
Panama Canal is being met by the construction of 
the Madden Dam on the Chagres River, nine miles 
from the Canal. The advantages of this dam, the 
problems that have been met in its construction, and 
the engineering methods employed are all told in 
an authoritative article, to be published in our next 
issue, prepared especially for Scientific American 
by E. S. Randolph, Construction Engineer on this 
important project. 
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WEAVING THE WORLD OF SPEECH 


Daily, as upon a magic loom, the world is bound 
together by telephone. There, in a tapestry of 
words, is woven the story of many lives and the 
pattern of countless activities. 

In and out of the switchboard move the cords 
that intertwine the voices of communities and con¬ 
tinents. Swiftly, skilfully, the operator picks up 
the thread of speech and guides it across the miles. 
Constantly at her finger-tips are your contacts with 
people near and far. 

She moves a hand and your voice is carried over 
high mountains and desert sands, to moving ships, 
or to lands across the seas. London, Paris, 

Berlin—Madrid, Rome, Bucharest—Cape¬ 
town, Manila, Sydney—Lima, Rio Janeiro 


and Buenos Aires—these and many other cities 
overseas are brought close to you by telephone. 

Every day go messages vital to the interests of 
nations, the course of international business, and 
the affairs of individuals. Fifty operators, speak¬ 
ing a dozen languages in all, work in relays at the 
overseas switchboard in New York. 

Great progress has been made in the past few 
years in extending the scope of this service, in 
speeding connections and in giving clear trans¬ 
mission. Today, more than 90% of the world's 
telephones are within reach of your BeU telephone. 



AMERICAN TELEPHONE 
AND TELEGRAPH COMPANY 




THE SERVANT THAT 

HAS TRANSFORMED THE WORLD 


“ENERGY is the substance of all things—the 
cycles of the atoms, the play of the elements 
are in forms cast as by a mighty hand to become the 
world’s foundations.” Thus reads the inscription 
on one of the huge bas-relief panels, illustrated 
above, that decorate the sides of the Electrical 
Building at the Century of Progress Exposition. 
Here the modernistic sculptor has been given a 
unique opportunity to secure effects symbolical of 
the sciences- Whether or not we approve of this 
type of art, it must be admitted that the forceful 
results drive home the story which is being told. 
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View of Wilson Dam from the north bank of the Tennessee River, showing navigation locks on left 


Muscle Shoals Active At Last 


Tennessee Valley Authority Act Provides for Operation of 
Muscle Shoals and the Development of a Wide Area 

By WILLIAM BENJAMIN WEST 


W HILE the Congress granted 
many unusual and extraordinary 
powers to President Roosevelt 
during its first, or special, session, all 
but one of the several measures en¬ 
acted were of comparatively recent ori¬ 
gin and may, therefore, be largely at¬ 
tributable to the prevailing world eco¬ 
nomic conditions as they affect the 
United States. The one exception is the 
Tennessee Valley Authority Act of 
1933 which granted the President the 
power to appoint a body of three mem¬ 
bers to develop the natural resources 
of the Tennessee River basin. This in¬ 
cludes the completion of the Muscle 
Shoals project which, as is well known, 
was started in 1918 as a World War 
explosives plant with the expressed in¬ 
tention of Congress that the project 
should be used for fertilizer manufac¬ 
ture during peace time. 

The history of the national controver¬ 
sy over Muscle Shoals would cover the 
entire period since the signing of the 
Armistice. It became particularly heated 
m 1921, when Honorable John W. 
Weeks, then Secretary of War in the 
Harding cabinet, advertised the Muscle 
Shoals plants for sale. Immediately a 
storm of protest arose from those who 
wanted to see the original intention of 
Congress carried out. On the other 
hand, Mr. Henry Ford came forward 
with his famous offer which was coun¬ 
tered with an offer from a group of 
power companies operating In the south¬ 
ern part of the United States. From 


that time on, the Muscle Shoals con¬ 
troversy raged almost continuously in 
Congress until the Tennessee Valley 
Authority Act of 1933 was enacted and 
signed by the President. 

T HE subject has been so complicated 
and so interwoven with our domestic 
policies that a brief discussion of even 
the major points becomes difficult with¬ 
out running the risk of leaving out im¬ 
portant points. However, it must be 
recalled that our Government is com¬ 
mitted in its Constitution to the pro¬ 
tection and encouragement of private 
initiative of its citizens and individual 
enterprise in general. To that policy, 
all Federal administrations since the 
"Wilson second term and up to the pres¬ 
ent regime have been unalterably com¬ 
mitted. Under the protecting wing of 
the Harding, Coolidge, and Hoover ad¬ 
ministrations, the nitrate industries in 
the United States were able to con¬ 
tend successfully that it was unfair for 
the Government to enter their field in 
competition with them, to the alleged 
ruin of their business and, consequently, 
loss of their investment. To this must 
also be added the fact that of the two 
nitrate plants at Muscle Shoals, one 
of them—the larger—has become prac¬ 
tically If not entirely obsolete, while the 


other is admittedly of little value since 
its very existence was due to experi¬ 
mentation in an effort to follow the 
Germans in their atmospheric nitrogen 
exploits of 1913-18. 

While no provision was made in the 
National Defense Act of 1916—which 
called the Government properties at 
Muscle Shoals into existence—for the 
distribution of surplus power from the 
Wilson Dam at Muscle Shoals, yet soon 
after that development was undertaken, 
the subj ect of electrical energy distribu¬ 
tion began to grow into a national con¬ 
flict which has not yet subsided. Senator 
George W. Norris of Nebraska, known 
as a Progressive Republican in politics, 
became aroused over what he con¬ 
sidered excessive rates of the privately 
owned electric public utilities and has 
constantly cited the operations of the 
Hydroelectric Power Commission of 
Ontario as a rebuke to American meth¬ 
ods of utility rates and regulations. 

Senator Norris has long wanted to 
have Muscle Shoals water power facili¬ 
ties set up along the lines of the Cana¬ 
dian enterprise so that this project, lo¬ 
cated in the heart of the southern part 
of the United States, would act as an 
economic *'yard stick,” by which the 
rates of the public utilities might he 
measured. Naturally, this idea was 
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steadfastly opposed by the National 
Electric Lighting Association which has 
for years wielded powerful influence in 
Washington In behalf of the public 
utility companies which constituted its 
largest membership. The Federal Trade 
Commission investigation during the 
Hoover administration, however, prac¬ 
tically broke the back of this Washing¬ 
ton lobby. This investigation was 
sponsored by Senator Norris and his 
associates, and revealed vast and far- 
reaching activities upon the part of the 
N.E.L.A. and several of 
its member companies m 
an effort to forestall any 
favorable Congressional 
action in regard to Mus¬ 
cle Shoals 

To the credit of the 
Coolidge administration, it 
must he said that a sin¬ 
cere effort was made to 
arrive at a satisfactory 
solution of the controversy 
which had then been rag¬ 
ing for several years. Mr. 

Coolidge appointed his 
“Muscle Shoals Inquiry 
Commission,” which was 
headed by Dr. William 
McLellan, a former Presi¬ 
dent of the American In¬ 
stitute of Electrical En¬ 
gineers, and entrusted it 
with the responsibility of 
studying all phases of the 
Muscle Shoals situation 
and advising the President 
and Congress how best to proceed. The 
report of this Cummission was submit¬ 
ted toward the latter part of the Coo¬ 
lidge Administration and after various 
Congressional hearings based thereon, 
was at last almost entirely laid aside. 
Meanwhile, Senator Norris was success¬ 
ful in driving through both houses of 
Congress a bill providing for govern¬ 
ment operation of the nitrate plants at 
Muscle Shoals and federal transmission 
and distribution of power from the 
hydroelectric developments, both con¬ 
structed and projected, in the Tennessee 
River basin. This hill was vetoed b\ 
President Coolidge. 

W HEN Mr. Hoover became Presi¬ 
dent, he sponsored a movement 
looking toward the placing of Muscle 
Shoals in the hands of local state 
agencies such as to Include representa¬ 
tives of the states of Alabama, Georgia, 
Mississippi, and Tennessee. To this end, 
he appointed what was to become 
known as the “Muscle Shoals Commis¬ 
sion” which was composed of prominent 
citizens of some of the above mentioned 
states and a representative of the United 
States Government in the person of an 
army engineer. The report of this body 
met with an even worse fate than that 
which had previously befallen the re¬ 


port of the Coolidge Muscle Shoals In¬ 
quiry Commission, since very little Con¬ 
gressional consideration was ever given 
the Hoover-appointed Commission re¬ 
port. Instead, however, Congress again 
passed the Norris Bill substantially as 
It had been passed during the Coolidge 
Administration, only to see it receive 
another presidential veto. 

All these efforts, it must be noted, 
were more or less direct in character in 
that each commission appointed was 
specifically held to the problem of pro¬ 


viding a solution for the Muscle Shoals 
controversy. This, however, left the way 
open, for those agencies which were 
unalterably opposed to anything and 
everything at Muscle Shoals, to attack 
the various reports and hills looking 
toward the utilization of the Govern¬ 
ment properties there without in any 
way hurting their own interests. 

While the efforts of the former Presi¬ 
dents Coolidge and Hoover to solve the 
problem through Commissions seemed 
to be perfectly logical when engineering 
and economics alone were concerned, 
yet when politics must be considered, 
some other avenue of approach was evi¬ 
dently necessary. Apparently, if a presi¬ 
dent could come forward with some plan 
which would not concentrate public at¬ 
tention on Muscle Shoals as such, but 
would scatter public interest over broad¬ 
er areas, and at the same time embrace 
the possibility of later extending the 
whole idea over other large sections of 
the country, then he would probably be 
able to obtain at least silence, if not In¬ 
deed their active support, from large 
numbers of those who have heretofore 
opposed Muscle Shoals. 

Between the election in 1932 and 
March 4, 1933, when President Roose¬ 
velt was inaugurated, he devoted con¬ 
siderable time to the study of Muscle 


Shoals and finally announced a pro¬ 
posal for the establishment of an agency 
to deal with the whole Tennessee River 
Valley with special reference to the im¬ 
provement of navigation which would 
be linked with flood control, reforesta¬ 
tion which would embrace improvement 
of the unemployment situation, utiliza¬ 
tion of so-called marginal lands which 
had been overworked for agricultural 
purposes, and finally the development of 
great blocs of power for the further in¬ 
dustrialization of the entire Tennessee 
River Valley area. Admit¬ 
ting that this would be a 
gigantic federal experi¬ 
ment upon a scale never 
heretofore undertaken, he 
further suggested the pos¬ 
sibility of carrying the 
idea farther into other re¬ 
gions if the Tennessee 
River basin project indi¬ 
cated that it would suc¬ 
ceed. 

T HE Tennessee River 
legislation as finally 
enacted follows closely 
the original idea of Sena¬ 
tor Norris so far as nitrate 
manufacture by the Gov¬ 
ernment and power gen¬ 
eration and possible power 
transmission, also by the 
Government, are concern¬ 
ed, but decidedly outdis¬ 
tances the Norris ideas 
when it comes to reforest¬ 
ation and marginal lands, as nobody 
ever before suggested such a compre¬ 
hensive scheme as Mr. Roosevelt put 
forward. The idea of dealing with an 
entire river system as a whole for power 
purposes is not a new one, however, 
since it is well known in engineering 
circles that utilities and other water 
users have developed entire river sys¬ 
tems, or have projected and started such 
enterprises by building several dams 
and control works on one stream and 
Its tributaries. Never before, however, 
has a Government taken hold of a 
stream for such purposes and no pri¬ 
vate agency could justifiably undertake 
work of this character. 

The effect of forests on stream flow 
and the desirability of reforestation of 
lands formerly cut over in order to pre¬ 
vent excessive flood peaks as has been 
proposed in the Tennessee Valley Au¬ 
thority Act of 1933 has been the source 
of much popular interest as well as con¬ 
troversy. Opinions go to the extreme on 
one side, claiming that forests are 
sources of great natural reservoirs 
which conserve and regulate the dis¬ 
posal of high rainfall, to appear later 
on as stream flow. Other opinions hold 
that forests not only decrease stream 
flow but increase flood tendencies as 
well. Several authorities agree, however. 



Heavy doited line indicates the boundary of the huge drainage 
basin area that will be affected by the Tennessee Valley Act 
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that the effect of forests on stream flow 
is due not only to the growing trees and 
vegetation but also to the so-called "for¬ 
est floor' 5 or layer of leaves, litter, roots, 
organic material, and so on, on the sur¬ 
face of the ground which holds back 
the flow and increases the opportunity 
for seepage. 

Fortunately, large areas of public 
lands lie in the mountains of eastern 
Tennessee and other sections of the 
Tennessee River drainage basin and as 
much of this land has heretofore been 
(ut over for lumbering opei ations. it is 
possible that reforestation of these areas 
may have at least some effect upon 
flood flows in the Tennessee River. The 
lowlands nearer the river, however, 
have long since been given over to agri¬ 
cultural purposes. 

HILE from a strictly financial 
consideration there might be some 
doubt as to the justifiable value of the 
proposed reforestation operations in the 
Tennessee River Valley for flood con¬ 
trol purposes only, yet when one con¬ 
siders that a national policy of refor¬ 
estation had already been embodied in 
the reforestation bill with one of its 
objectives being the provision of em¬ 
ployment for thousands of young men 
in reforestation work, it may be con¬ 
cluded that certainly some of the re¬ 
forestation might well be carried on in 
the mountainous portions of this terri¬ 
tory, and that is exactly what is now 
being done. 

President Roosevelt has announced 
the appointment of three men who will 
compose the Tennessee Valley Author¬ 
ity under the Congressional Act for its 
creation, these being Dr. Arthur E. 
Morgan, Piesident of Antioch College 
and member of the A. S. C. E., Dr. H. A 
Morgan, President of the University of 
Tennessee, and Mr. David E. Lilientlial, 
member of the Wisconsin Public Ser¬ 
vice Commission and a lawyer by pro¬ 
fession. Dr. Arthur E. Morgan has been 


designated as Chairman of the group 
which will have immediate charge of 
all the government properties at Mus¬ 
cle Shoals and will construct or super¬ 
vise the construction of the Cove Creek 
Dam on a tributary of the Tennessee 
River near Knoxville, Tennessee, at an 
estimated cost of 34,000,000 dollars. 
This dam is important as a regulating 
reservoir for the entire Tennessee River 
below Knoxville, both as an aid to 
navigation and to increase the primary 
power at Wilson Dam, and is expected 
to reduce the peak flow of large Tennes¬ 
see River floods. 

In 1929, there were 23 hydroelectric 
plants with installed capacity of 370 
kilowatts or more, within the Tennessee 
River Basin, the total installed capacity 
being 413,470 kilowatts. The govern¬ 
ment plant at Dam No. 2, Muscle 
Shoals, has an installed capacity of only 
184,000 kilowatts while with auxiliary 
steam installation it should have 340,- 
000 kilowatts installation. It has a 
power house designed for the installa¬ 
tion of plant of 444,000 kilowatts. 

The Aluminum Company of America 
is developing on the Little Tennessee 
River, and the Tennessee Electric Power 
Company is developing on the Toccoa 
River, a number of projects under au¬ 
thorities obtained prior to the passage of 
the Federal Water Power Act. The total 
installed steam electric plants within 
the basin is 179,880 kilowatts The 
total installed capacity of hydro and 
steam electric plants in the basin, is, 
therefore, 593,350 kilowatts. 

A co-ordinate scheme of water-power 
development comprising 141 separate 
projects within the basin has been 
worked out, suggested designs present¬ 
ed, and an approximate cost estimate 
made. Also, an exhaustive economic 
study was made of the transportation 
facilities, other than river traffic, in the 
basin and of the possible uses that 
might be made of the river if complete¬ 
ly improved. 


The area covered by the survey and 
also to come under the jurisdiction 
of the Tennessee Valley Authority, cov¬ 
ers most of central and western Tennes¬ 
see, extends widely over northern Ala¬ 
bama, includes portions of North and 
South Carolina and Georgia, and 
touches small portions of Virginia, 
West Virginia, Kentucky and Missis¬ 
sippi. 

In regard to flood control, the report 
holds that flood control works on the 
Tennessee River would have practically 
no effect upon the Mississippi River 
floods and that to operate reservoirs on 
the former with the idea of reducing 
floods on the latter would seriously im¬ 
pair the value of the Tennessee as a 
pow T er producing stream. 

This places the Corps of Engineers of 
the United States Army on record as 
being in disagreement with one of the 
expressed objectives of the Tennessee 
Valley Authority Act, namely “to con¬ 
trol the destructive flood waters in the 
Tennessee River and Mississippi River 
Basins.” 

T HE Tennessee Valley Authority is 
authorized to produce, distribute, and 
sell electric power and the Act declares 
that, so far as practical, the Govern¬ 
ment shall distribute the surplus power 
generated at Wilson Dam equitably 
among the states, counties, and munici¬ 
palities within transmission distance of 
the plant. For this purpose, the Board 
is authorized to lease or construct trans¬ 
mission lines and to contract with states, 
counties, municipal organizations, or 
private corporations for the sale of 
electricity for a period not exceeding 30 
years. The Board is authorized to main¬ 
tain control over the resale price of cur¬ 
rent sold by it. 

Five percent of the gross income from 
the sale of power generated at plants in 
Tennessee is to be paid into the treas¬ 
ury of that state with a like provision 
for power generated at any plant in 
Alabama. Two and one half percent of 
the gross income from power generated 
at stations below Cove Creek and re¬ 
sulting from the use of water stored at 
Cove Creek Reservoir or other govern¬ 
ment-owned reservoirs is to be paid to 
each state. This provision was included 
in order to offset the advantages claim¬ 
ed for privately owned electric public 
utilities because of the large amount of 
taxes they pay to the states in which 
their properties are located. 

The Act authorizes the Board to com¬ 
plete the power plants at Muscle 
Shoals by the installation of additional 
hydraulic turbines and generators in the 
hydroelectric plant and steam-electric 
generators in the steam power plant 
situated there. It authorizes the Board 
to produce fertilizer or to contract with 
commercial producers for the produc¬ 
tion of fertilizer at the nitrate plants. 



Turbine room of tbe power plant at Nitrate Plant No. 2, Muscle Skoals, Ala¬ 
bama, Here may be seen only one of the 60,000 kilowatt compound turbines 





Is Telepathy Indicated 


As Being a Factor in the Events 


I T is unfortunate that, because of the 
rigid limitations of space, we can¬ 
not publish more than a few of the 
many letters that have been sent to the 
Editor on the subject of telepathy. In¬ 
spired by the investigation of the sub¬ 
ject which is now being conducted by 
Scientific American, hundreds of our 
readers have taken the time and trou¬ 
ble to set down in writing some of their 
experiences that appear to he 
linked with telepathy. In our Aug- "" 
ust number we published some of 
these letters. We have now select¬ 
ed a few more and are presenting 
excerpts from them below. 


Described Below? Experiences of Readers 
That Thus Far Have Not Been Explained 


could be the case under laboratory con¬ 
ditions. 


writes of a series of experiments 
that may suggest work along similar 
lines for others. “A young lady and my 


“TPTHEN we were married/’ : 

W writes a correspondent from l 

New York state, “my wife and I ] 

each retained our jobs in differ- ] 

ent towns. This arrangement kept 
us separated six days out of the 
week Since her position gave her , 

more freedom than did mine, she « 

used to visit me week-ends in the ; 

town where I worked. One week- < 

end she told me that she had j 

moved; had found a less expen- 1 

sive room in a better environ¬ 
ment. We were just falling off to j 

sleep together when a picture of ; 

a room came into my mind with 
such startling vividness that I L 

jokingly told her that / would 
tell ail about her new room. An example 
of the detail of my description was that 
I said she had left her closet door open 
and that something was hanging on a 
hook on the door. My wife laughed at 
me, but agreed that my "mental pic¬ 
ture’ was accurate in every detail. 

“I have checked every possible point 
that might permit personal deception 
to account for the uncanny complete¬ 
ness of my description, but can find 
none. My wife had not told me any¬ 
thing more about the room than that 
she had moved. Furthermore, my de¬ 
scription contained many things that 
would have been foolish for my wife to 
have taken the trouble to mention. 
There also was no clue in the two let¬ 
ters which I had received from her 
since she had moved.” 

Here is a case that mat offer grounds 
for the oft-repeated claim that telep¬ 
athy will exhibit itself spontaneously 
only under favorable conditions. The 
couple were relaxed, mentally and 
physically, at the time of the "‘mental 
picture/ 5 the room was presumably 
dark, and the parties concerned might 
be considered more en rapport than 


Testing Telepathy 

1UTAVE you conducted Scientific American’s 
Second Test of Telepathy? It is easy 
to do, requires no complicated equipment, and 
your results may be of great assistance. Com¬ 
plete details were published in our June, 1933, 
number, and further pertinent pointers ap¬ 
peared in September. If you have not already 
undertaken the experiment, we would be glad 
to receive your results at this time. 

Detailed study of the data accumulated in 
our Second Test of Telepathy will begin on 
October 1st. Thus there is sufficient time avail¬ 
able for you to co-operate. The test can be 
completed quickly, and is more interesting 
than a rubber of bridge. Try it with a friend 
or relative, or have several couples try it the 
next time they get together for a social eve¬ 
ning. Then send the written results to the 
Editor, Scientific American , 24 West 40th 
Street, New York, N. Y. 


self," writes this man, '‘conducted sev¬ 
eral ‘sittings’ in which she acted as 
percipient and I as agent. We were lo¬ 
cated m towns several hundred miles 
apart and at an appointed hour I w T ould 
write a message and mail it to her. On 
her part, she would endeavor to receive 
the message, write it down, and in turn 
mail it to me. Thus the records of the 
transmission and reception passed in the 
mail and there was no opportunity for 
anything other than fairness and hon¬ 
esty in the procedure. We obtained 
some remarkable results/ 5 

If any other reader tries a similar 
experiment, we shall he glad to examine 
the collected data if it is sent to us. 

“T TNCONSCIOUS telepathic power” 
V/ is the way in which a reader re¬ 
siding in Florida characterizes whatever 
it was that at one time apparently saved 
his life. ‘“When I was a lad,” he writes, 
“the water supply on our farm was fur¬ 
nished by a driven well, the pumping 
mechanism for which was located in 
a pit 12 feet deep and covered with two 
sets of trap doors, one above the other 
with a 12-inch air space between them. 


During extremely cold weather we kept 
an oil lamp burning m the pit to pre¬ 
vent freezing and it was my job to see 
that the lamp was taken care of 
“One very cold morning immediately 
after breakfast I started for the village 
to get the mail. After leaving the house, 
I suddenly thought of the lamp 
and decided to see that it was 
burning before going farther. I 
turned back and entered the pit. 
s A high wind was blowing and I 
7 had no sooner descended into the 
1 pit when the trap doors blew shut 
It was impossible for me to raise 
> them from my position on the lad¬ 
der, and I knew it was useless for 
me to call for help as the pit was 
a quarter of a mile fiom the 
house, so I put out the lamp, sat 
1 down and started to think of the 
people in the house. 

e “My sister told me afterwards 

l that my mother was sitting in her 
i chair sewing when suddenly she 

e dropped her work, looked at my 

sister for a few seconds and then 
B rushed out of the door and 
straight for the pit. She raised 
the heavy doors, something she 

_ had never done before and could 

not do again, and released me. 
My mother’s statement was then that 
she had seemed to hear me calling her 
and that then she ‘saw’ me in the pit 
with the doors down. There was abso¬ 
lutely no reason for her to know that I 
had gone to the pit instead of to the 
v lllage for the mail ” 

Emotion again—and an opportunity 
to link the possibility of telepathy to 
close and intimate relationship. This 
linkage is evident in many of the let¬ 
ters describing apparent telepathic ex¬ 
periences which we have received from 
readers. 

W E quote from these letters for their 
interest only and not in any at¬ 
tempt to prove or disprove any phase 
of the subject under discussion. Inci¬ 
dents of the types described above are 
subject to all sorts of criticism from the 
standpoint of science. Obviously, they 
were not and could not be conducted 
under ideal experimental conditions. 
They were of the spontaneous sort that 
can only be accepted on faith if at all 
and cannot be explained satisfactorily 
unless and until criteria for telepathic 
communication are established. 
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OUR POINT OF VIEW 


Muscle Skoals Real Estate 

H IGH-pressure real estate operators 
and salesmen now have, in the 
Muscle Shoals-Tennessee Valley Act 
discussed on pages 149-151, more am¬ 
munition with which to deceive a gulli¬ 
ble public than they’ve had in recent 
vears. Ever since the World War, prac¬ 
tically worthless land in the Muscle 
Shoals section has been sold for fabu¬ 
lous prices by unscrupulous persons 
who represented the present and poten¬ 
tial value of the land as being many 
times its sale price. With the govern¬ 
ment finally making decisive moves to¬ 
ward the development of the Muscle 
Shoals properties, the get-rich-quick 
exhortations of silver-tongued sales¬ 
men now find more willing listeners 
than ever before. 

We therefore sound this warning: 
Practically everything any salesman 
tells the prospective purchaser of Mus¬ 
cle Shoals lots about the size and state 
of development of Muscle Shoals is 
either a misstatement or an exaggera¬ 
tion. 

In the past, prospects have been 
shown cleverly done “bird’s-eye” views 
showing neat lows of houses and fac¬ 
tories in the “city” of Muscle Shoals. 
Most of these developments do not ex¬ 
ist; the “city” was incorporated in 
1923 through the efforts of real estate 
operators by a total vote of 42 inhabi¬ 
tants. According to a bulletin from the 
Better Business Bureau of New York 
City, Inc., uninformed school teachers 
and wage earners have paid as high as 
5000 dollars a lot for vacant Muscle 
Shoals land with a tax valuation of 50 
to 100 dollars a lot. Not content with 
such robbery, the operators have 
charged 6 percent on the unpaid bal¬ 
ance when the lots were not paid for 
in full. In the event of a default for 30 
days or more, the contract is cancelled 
and the money already paid in is re¬ 
tained by the seller as liquidated 
damages. 

The Tennessee Valley is indeed rich 
in natural resources but lots bought 
from promoters may benefit very little 
from the government’s development 
work for this is to be spread over a 
very wide area. As for an influx of in¬ 
dustries to the region, this is as yet a 
very uncertain thing. No matter what 
mathematics one uses, it is out of all 
reason to calculate on a profit from a 
5000-dollar investment in a 100-dollar 
lot at Muscle Shoals, and the public 
are advised to utilize a little intelligence 


before contemplating such waste of 
their money. 

Science and Mysticism 

I T is being asserted widely that science 
has at last “seen the light,” and that 
it has abandoned its early materialistic 
taint, swinging strongly within the past 
half dozen years toward religion and 
mysticism. This unanticipated reform 
of a brilliant youth who had always 
been regarded by religion as a hit way- 
waid has already given joy and cheer 
to millions of mystics. Newspaper edi¬ 
torials and magazine articles have been 
devoted to the new trend. Preachers 
have written sermons about it. What, 
then, is it all about? 

The furore ""started small,” in a cor¬ 
ner of physical science. It was discover¬ 
ed a few years ago—at least some 
thought it was—that things as small as 
electrons and protons do not individu¬ 
ally obey the Law of Cause and Effect; 
their conduct was seemingly capricious. 
Only larger bodies, made up of many 
such particles, obeyed this law, and 
then only as a sort of average—-that is, 
statistically. 

Specifically, this capricious phenome¬ 
non is known among physicists as the 
“principle of indeterminacy” or ""the 
principle of uncertainty,” and its dis¬ 
covery came about thus: Professor 
Heisenberg, a brilliant young German, 
showed the world that it is impossible 
to ascertain both the position and the 
speed of an electron; we can ascertain 
the one or the other singly, hut not 
both. No experiment can be invented 
which will circumvent this dilemma. 

Evidently, then, the behavior of an 
electron is indeterminable, and right 
here a number of thinkers made false 
deductions and, as Eddington puts it, 
“science went off the gold standard.” 
They said that, since electrons and 
protons obeyed some caprice and that, 
since the whole tangible universe is 
made up of such particles, the universe 
itself must also obey caprice. Therefore 
there is no longer any reign of the sup¬ 
posedly immutable Law of Cause and 
Effect. 

What these thinkers failed to grasp 
was that mere indeterminability—that 
is, ascertainability by our laboratory 
experiments—does not in itself estab¬ 
lish indeterminacy. A thing may be in¬ 
determinable but not indeterminate. 
Nature knows what she is doing, and 
does it, even when we can’t find out. 
The next leap into the dark, and a 


wilder one, carried the subject to the 
wide world outside the limited realm of 
physical science. It involved the old 
question of the freedom of the human 
will. Exact science had held that there 
was no freedom of choice. If we thought 
there was, we imagined it. Our minutest 
action was determined by an endless 
chain or pattern of causes and effects, 
big and little Our conduct was the re¬ 
sultant of these complex forces. 

It did not take the mystics long to 
discover that science itself, in its new 
principle of uncertainty, apparently had 
inadvertently blundered on a loophole 
of escape from this unwelcome predica¬ 
ment. If we could no longer predict, at 
least in theory, the entire future of the 
universe, given the position and velocity 
of every particle in it, then perhaps 
there was freedom in it after all, espe¬ 
cially since our very brains were made 
of these particles. 

This was the rickety structure which 
the mystics built, and which has given 
them such obvious satisfaction. 

Who aie these mystics? They are 
legion. Many who are temperamentally 
inclined to accept anything containing 
an element of sloppy thinking are 
among them. Many whose desire for 
wish-fulfillment stands higher than their 
powers of pure reasoning are also num¬ 
bered. Many who actually rejoice when¬ 
ever man, in his scientific conceit, is 
defeated in his search for ultimate truth, 
are to be found there. Very many more 
are genuine. Then there are the High 
Priests of the new cult. Of these Jeans 
and Eddington have stood at the sum¬ 
mit. 

Perhaps the world outside of scientific 
circles may be pardoned for taking 
these voices, as it apparently has, as 
mouthpieces of science in these matters 
(mainly of theology) and for drawing 
the logical conclusion that science has 
“gone mystic,” for their prominence is 
great. Yet science has no mouthpiece. 
These men, when dealing with such 
questions are theologians, not men of 
science, and among the rank and file of 
scientific men there has been no little 
grumbhng about the false appearances 
created by their championing this kind 
of thought—though few such men care 
to take the unpopular side of a public 
controversy about it. 

The return of science to some sort of 
modern mysticism would be essentially 
a slip in man’s hard-won progress away 
from one of his most ancient bad habits 
—that of ascribing to the supernatural 
whatever he did not yet understand. 
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How Rare Gases 


• "Neon” Tubes Do Not Always Contain Neon: Argon, 
Krypton, Xenon, Helium, and Mercury are Also Used • 


Sealing the electrode connecting 
wires into short pieces of tubing 


Exhausting tubes and filling them with purified rare gas 


proper that are wholly surrounded by 
the gas in the tube are made of a secret 
alloy that will not decompose or throw 
off particles when the tube is placed in 
operation. One of the troubles with 
early tubes was that the electrodes were 
not of the proper material and that 
they “sputtered” under operating con¬ 
ditions and caused a black deposit to 
form on the inner walls of the tube. The 
electrode is further treated by dipping 
into a special chemical solution that 
also helps to reduce sputtering to a 
minimum. 

In assembling the electrodes, two cur¬ 
rent-carrying wires are sealed into a 
short piece of glass tubing and the 
electrode proper is attached to the 
wires. It is absolutely necessary that 
the operator’s hands do not touch the 


Making the pattern from which a 
gaseous tube sign will be laid out 

Y IVID tubes of glowing gases spread 
their messages to the people of al¬ 
most ever} 7 village, town, and city 
throughout the country. Based on the 
action which takes place when an elec¬ 
trical current passes through certain 
gases, these tubes have grown from a 
laboratory curiosity only a few years 
ago to a point where they occupy a 
definite place In the field* of advertising 
and illumination. 

Years ago a German physicist named 
Geissler found that if certain rare gases, 
then recently discovered in the atmos¬ 
phere, were confined in a gla*s tube in 
which electrodes had been sealed, the\ 
would glow when a high-voltage current 
was applied to the electrodes. Geissler 
also found that the results depended 
largely on the voltage, the pressure in 
the tube, and the distance between the 
electrodes. But here lie stopped. Some 
time later the French scientist-inventor. 
Georges Claude, turned his attention to 


the same phenomenon and particularly 
studied the effects obtained when the 
gas in the discharge tube was neon. 

One of the first definite steps toward 
the realization of commercially success¬ 
ful gaseous tubes for illumination was 
the discovery that the life of the tubes 
depended in large measure on the elec¬ 
trodes. From that point onward, the 
progress has been steady, until today 
the "neon” tube is a familiar object to 
all. 

A DVISEDLY the word "neon” is 
- placed between quotation marks in 
the last sentence above, because in many 
cases the tubes do not contain neon at 
all. Other rare constituents of the at¬ 
mosphere—argon, krypton, xenon, and 
helium—are also used, as is mercury m 
some cases. Because of this fact, as 
stated by R. E. Barclay, Director of Re¬ 
search of the Federal Electric Company, 
manufacturers of these tubes are mak¬ 
ing an effort to correct the error of 
nomenclature and to popularize the 
designation "Gaseous Tubes.” 

In the manufacture of gaseous tubes, 
the first essential is cleanliness of all 
material and purity of the gas. The 
glass tubing is washed thoroughly In a 
chromic acid solution and then kept in 
absolutely dust-proof containers until 
the time arrives to make It up into let¬ 
ters or designs. 

When an order for a tube sign i* re¬ 


ceived and pieliminary plans for its 
layout have been approved, full-size lay¬ 
outs are made as guides for the metal¬ 
working shop and for the glass blowers. 
While the frame and backing that will 
hold the tubes are being constructed, 
a pattern, drawn on asbestos, is laid 
out on a table and the glass bloweis go 
to work With consummate skill, they 
heat certain parts of a length of tubing 
and quickly bend it to shape, placing it 
on the pattern to make sure that the 
curves conform to the desired design. 

At the same time, the electrode mak¬ 
ers have been busy. The electrodes 










Beauty to Lighting 


metal of the electrodes din mg assembly, 
as any foreign matter that might thus 
be deposited on the metal would tend to 
shorten the life of the tube. The special 
machine shown in one of the photo¬ 
graphs holds the various parts during 
assembly so that speed of operation may 
be combined with the required precau¬ 
tions. The electrode, which may be 
considered as the shell of metal which is 
in contact with the gas in the tube, has 
an area of at least 11 square decimeters 
per ampere of current used. 

When the letters or design of a tube 
sign have been formed, the short glass 
tubes holding the electrode assemblies 
are sealed to the longer tubes of the 
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The short glass tube (see photo at 
left) is sealed to a glass sign tube 


sign proper, as shown. Then, by means 
of two pumps—an aspirator and an oil 
pump—the tubes are evacuated and the 
desired gas is introduced. The finished 
letters or designs are then connected to 
a source of current, whereupon they will 
glow if there are no air leaks. 

The reason why different kinds of 
rare gases are used is to obtain varieties 
of colors in the finished tubes. Neon, 
the most familiar of the gases, gives a 
red glow. For blue tubes, argon is used, 
with mercury acting as a catalyzing 
agent. A blue glow in an amber colored 
tube gives green. Helium used alone 
gives an approximation of white light; 
helium in a yellow tube glows with a 
warm golden color. 

What makes these tubes of gas glow 
when an electrical current is applied to 


The rear of a gaseous tube sign, showing sockets and connections 


the electrodes? Under these conditions, 
a stream of electrons is shot through 
the gas and when an electron strikes an 
atom of the gas with sufficient force, 
it knocks an electron momentarily from 
that atom. This loosened electron, how¬ 
ever, immediately returns to its original 
position m the gas atom and the equi¬ 
librium of the atom is restored When 
this action of ionization takes place, the 
gas gives off its characteiistic glow. 

B ECAUSE it is necessaiy to impel the 
electrons from the electrodes at 
high speed, high voltages must be used 
in operating the tube signs. Special 
transformers with current limiting fea¬ 
tures have been designed for the work. 
The largest transformers now in use de¬ 
liver 30 milliamperes at 15,000 volts. 
This transformer will operate 60 feet of 
tubing filled with neon, but the footage 
capacity of the transformers varies ac¬ 
cording to the diameter of the tubing 
and the gas used. The various letters of 
a sign, or different parts of the design, 
are connected in series up to the footage 
that can be operated from one trans¬ 
former. When longer lengths of tubing 
must be used, two or more transformers 
aie employed. The current-limiting fea¬ 
tures of these transformers are such 
that, under test, they have been left on 
a dead short-circuit for 48 hours with¬ 
out burning out. 

By means of refined designs in tubing 
and transformers, it is now possible to 
erect gaseous tube signs without the 


Bending sign tubes to shape on a 

full-size pattern drawn on asbestos 

necessity of using long electric cables 
carrying high voltages. For example, 
what is called a “double bore” tubing 
has been developed by the Federal 
Electric Company in which the trans¬ 
former may be directly coupled to the 
ends of the tubes, thereby reducing 
to a minimum the fire hazard and the 
possibility of cable breakdowns due to 
damaged or otherwise faulty insulating 
materials. 

One of the peculiarities of the light 
emitted from gaseous tubes is that a 
surface of brushed aluminum is the 
best reflector and that a chromium 
plated surface is not good. In fact, any 
white surface is generally as good a 
reflector as any metal, and this feature 
is frequently used to good advantage 
in architectural lighting with the tubes, 
where a plastered surface may be 
used as a reflector without any special 
preparation. 




The Greatest Catastrophe of All 


By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University 
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington 
President of the American Association for the Advancement of Science 


F EW If any objects m the heavens 
are so remarkable as the tempor¬ 
ary stars, or no\ae. The sudden 
appearance of a brilliant star where 
nothing has been known before would 
hardly be credited if it was described 
only In ancient records, but it has hap¬ 
pened not once but often In modern 
times. Five novae, at least, since the 
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Types of dark and bright lines In 
the spectrum of a rapidly expand¬ 
ing star. Reproduced from the Pro¬ 
ceedings of the National Academy 
of Sciences , July, 1933, The central 
portions of the disk are approach¬ 
ing us most rapidly, and give the 
greatest Doppler shift. With a disk 
of uniform brightness the line ap¬ 
pears as at a, with a sharp displaced 
edge and shading off gradually to¬ 
ward the undisplaced portion In¬ 
dicated by the dotted line- If the 
disk appears darker toward the 
limb, the less displaced components 
are weaker, and we get &. Later, 
when the lines begin to appear 
bright at the limb, we should have 
c, in which the black portion indi¬ 
cates the bright line. Finally, when 
the shell becomes transparent, we 
should have the wide bright band d 

beginning of the present century have 
been conspicuous to the naked eye, and 
one of them for a day surpassed all the 
stars but Sirius. Fainter ones are ob¬ 
served almost yearly, and many more 
must fail of recognition. 

Though the individual outbursts are 
wholly unpredictable, these strange ob¬ 
jects show a strong family likeness. 
They are not actually new stars but 
faint stars which suddenly blaze out, 
increasing in brightness thousands or 
even hundreds of thousands of times. 
The 1 rise in light is very rapid, often 
completed in a day or two. Maximum 


light lasts onh a day—occasionally 
more—and is followed by a decline, 
fast at first and then gradually slowing, 
which lea\es the star, after a decade 
or two, of nearly its original brightness 
Their distances are too great for direct 
measurement, but by other methods it 
is found that even the brightest of 
modern novae are hundieds of light 
\ears away Before their outbursts they 
were of commonplace luminosity, some 
brighter, others fainter, than the sun 
At their best they appear to average 
about 10,000 times the sun's brightness, 
while some of them reach ten times this. 

Spectroscopic observations show an 
extraordinary series of phenomena fol¬ 
lowing one another in very similar or¬ 
der from star to star. The few stars 
which, by good fortune, have been ob¬ 
served during the rapid rise m bright¬ 
ness showed dark-line spectra, generally 
similar to those of stars of the hotter 
types but with all the lines greatly 
shifted toward the riolet. Just after 
maximum, wide bright lines appear, 
changing in intensity almost from day 
to day, while the displaced absorption 
lines remain visible. Later on, the bright 
lines characteristic of the gaseous nebu¬ 
lae appear and stiengthen. while the 
others fade. Years afterward the nebu¬ 
lar radiations also \anish and the star, 
now a little brighter than before the 
catastrophe, shows the Wolf-Rayet type 
of spectrum characteristic of the very 
hottest stars. 

T HE general explanation of this has 
been realized for some years. At the 
time of the outbreak the star ejects 
gaseous matter in all directions at such 
enormous velocity that it flies off, de¬ 
spite the star's gravitation, and forms 
a shell expanding into empty space at 
a speed some times as great as a thou¬ 
sand miles per second. Absorption of 
the star's light by the part of the shell 
in front of it gives the dark lines dis¬ 
placed to the violet, while emission by 
the rest of the shell (which is approach¬ 
ing as a front but receding at the rear) 
gives the bright lines widened equally 
on both sides of their normal positions. 

For Nova Aquilae, at least, this ex¬ 
panding shell is not a hypothesis hut a 
fact, for a nearly circular nebula cen¬ 
tered on the star has been seen to ex¬ 
pand at a uniform rate year by year, 
while spectroscopic observations show 


that the widened bright lines originate 
m this. The observed rate of expansion 
shows that the distance of this nova is 
about 1000 light years, so that it x& 
hardly accurate to speak of it as the 
Nova of 1918, though this is the yeai 
in which we saw it. 

The outburst of a nova is evidently 
by far the greatest catastiophe of which 
we have any knowledge, yet it is rathei 
puzzling that it should be as great as it 
is, and not gi eater. The whole amount 
of light given out even by Nova Aquilae 
during its whole apparition was of the 
order of that which the sun radiates in 
a few thousand years. The correspond¬ 
ing output of energy is enormous, 
measured by ordinary standards, but an 
equal amount would be liberated from 
gravitational sources if a star like the 
sun contracted by only a couple of hun¬ 
dred miles—an utteily insignificant 



If the gas is ejected in certain fa¬ 
vored directions, as indicated by the 
sketch at the upper right-hand 
corner, the appearance of the lines 
will vary with the direction in which 
the body is viewed. Along the line 
of ejection (upper left) two widely 
separated bright lines will appear. 
For an oblique view (lower left) 
these lines will be close together. An 
observer at right angles to the line 
of ejection will see a single undis¬ 
placed line, as indicated at the right 

fraction of its diameter. After the 
paroxysm, indeed, the star is still there 
—about as bright to the eye as before. 
The evidence is, however, that it is 
much hotter, and hence it must be 
smaller since otherwise it would be 
much brighter. 

We recall these facts to serve as a 
background for the newly published and 
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Amateur telescope makers and astronomers informally hobnobbing at ^'Stelia- 
fane,” near Springfield, Vermont, during their last "get-together,” held on July 
15. In the foreground is the Porter turret telescope with its long coelostat arm 
extending to the right, and m the background is a steel tower which was erect¬ 
ed to support a coelostat for an instrument which has not yet materialized 


beautiful work of Professor Donald A. 
Menzel and Miss Cecilia Payne of Har- 
v ard, who have correlated almost all the 
known data in a consistent theory. They 
suppose that suddenly the main interior 
body of a star increases enormously in 
brightness, probably contracting at the 
^aine time, while the surface layers are 
‘simultaneously blown outward and start 
a career as an expanding shell. 

If this shell stood alone in space it 
would cool down and disappear in a 
\ery short time, but its inner surface is 
exposed to a terrific flood of radiation 
from the enormously hot core. At first 
the shell is thick enough to be opaque 
—a few hundred miles of the material 
just below the sun’s photosphere would 
be amply so. It absorbs the radiation of 
the nucleus and would itself be rapidly 
heated if it were not expanding so fast, 
losing heat by expansion and also by 
radiation from its ev er-increasmg sur¬ 
face. An approximate balance between 
these influences is possible, and appears 
actually to happen, so that the outer 
surface of the shell keeps at about the 
same temperature. The shell acts as a 
sort of radiation transformer, receiving 
the ‘‘far ultra-violet” radiation of the 
core on its inner surface, relaying the 
energy through, and sending it out from 
the cooler exterior surface largely in the 
form of visible light The color of the 
star’s light at this stage will be normal, 
and the spectrum not unfamiliar m ap¬ 
pearance, except for the shift to the 
violet caused by the rapid approach of 
the expanding surface. But the bright¬ 
ness of the body as a whole will increase 
enormously as the area of the surface 
increases. 

A TIME will come, however, when the 
shell, growing less dense hour by 
hour, begins to become translucent and 
then nearly transparent. In the case of 
Nova Aquilae this appears to have oc¬ 
curred about two days after the start, 
when the shell was about the size of the 
earth’s orbit. 

After this has happened a great part 
of the ultra-violet radiation from the 
core escapes into space. It may reach 
the earth’s outer atmosphere but not 
its surface. Only a small fraction of the 
radiation of the core is in the visible, 
and this, with the part of the ultra¬ 
violet radiation which is transformed to 
visible light within the gaseous shell, 
will supply the visible light of the nova, 
which will therefore decrease. 

The spectrum will now exhibit the 
characteristic bright bands and dis¬ 
placed dark lines, as described above, 
but which bright bands will appear most 
strongly will depend on its density. An 
atom which emits an ordinary spectral 
line normally does so within a ten- 
millionth part of a second after it has 
been loaded up with the necessary en¬ 
ergy. But there are forbidden lines 


which an excited atom will not emit 
until it has been let alone for thou¬ 
sands or even perhaps millions of times 
as long. 

In the early stages of the gas shell it 
will be of fairly high density, like the 
outer atmosphere of the sun or a star. 
It will absorb or emit oi dinary spectral 
lines, but its atoms will be disturbed 
by collisions too frequently to permit 
the appearance of forbidden lines. As it 
expands it will gradually develop the 
extremely low density characteristic of 
a nebula, and the forbidden lines should 
make their appearance. Those for 
which the prohibition is least drastic— 
that is, for which the latent time before 
the atom unloads by radiation is short¬ 
est—should be the first to show 

Now, among the forbidden lines of 
the light elements which appear in 
novae there are two great classes, which 
our authors call “auroral” and “nebu¬ 
lar.” On general spectroscopic prin¬ 
ciples the former should be less severe¬ 
ly forbidden than the latter. We might 
expect them to appear earlier in the de¬ 
velopment of the nova spectrum, and 
Menzel and Miss Payne find that in¬ 
deed they do, while the more exacting 
nebular lines come up later. The same 
principle was applied some time ago 
by Bowen to explain why the green for¬ 
bidden line of neutral oxygen appears 
in the aurora, and a pair of red for¬ 
bidden lines of the same atom in certain 
nebulae. Every atom which emits the 
green line should subsequently emit one 
of the red ones if left alone, and a great 
many more should emit the red lines 
only. Hence, in a very rarefied nebula, 
the red lines should be much the strong¬ 
est, but in the upper atmosphere, where 
the auroral streamers appear, collisions 
between atorns may be frequent enough 
to interfere with the long latent interval 
for the red line, but not much with the 
shorter one for the green line. 

Just the same thing happens in the 


flying shell of gas surrounding the 
novae—comparing different times in¬ 
stead of different places. The detailed 
study of the recorded changes will be 
a fascinating task, which our authors al¬ 
ready have in hand. 

Finally, as the expanding nebula be¬ 
comes thinner and thinner, it fades from 
view and only the central mass is left. 
By this time its terrific radiation has 
diminished, but it is still hot enough to 
blow atoms off its surface by radiation 
pressure, producing the wide bands 
characteristic of the Wolf-Rayet stars. 

H ERE is a very satisfactory theory 
of what happens in a nova—ex¬ 
cept for the greatest question of all. 
What causes the tremendous initial 
outburst? 

A noteworthy suggestion has been 
made by Professor Milne; namely, that 
the main inner part of a star may be¬ 
come unstable as regards its internal 
equilibrium and suddenly collapse to 
a state of much greater density and 
smaller diameter. His calculations dealt 
with a particular model, simplified so 
as to make it amenable to mathemati¬ 
cal treatment; but the principle is 
doubtless of more general application. 
It is possible that, in such an event, 
practically the whole of the enormous 
amount of gravitational energy liberated 
by the contraction might be stored up 
in one form or another in a collapsed 
mass, leaving hut a relatively small 
amount to he got rid of by radiation. 
The new and smaller core, however, 
would at first be exceedingly hot, and 
the stage appears to be well set for the 
first act of the Harvard play. 

The rapid progress of nuclear physics 
in the last year makes it reasonable to 
hope that, before many years have 
passed, we may know enough to say 
whether such suggestions are to be ac¬ 
cepted.— Clark’s Island, Plymouth* 
Mass., Aug. 3, 1933. 



The Carolina Bays— 

Are They Meteor Craters?—II 1 


(Concluded from September) 

HE depressions in the area under 
discussion cannot be younger than 
the Pamlico shore. On the other 
hand, they cannot be older than the 
youngest strata in which they have been 
excavated. From the geological infor¬ 
mation now available the authors con¬ 
clude that these beds belong to the 
Waccamaw formation, of Pliocene age. 
The time of origin was, therefore, be¬ 
tween that of Waccamaw-Pliocene and 
of late Wisconsin Pleistocene. 2 

In the limited time available for field 
work it was possible to study only in a 
reconnaissance fashion he) ond the 
vicinity of Conw T ay and Darlington. 
This investigation revealed that the area 
in which these features occur exceeds 
10,000 square miles. The limits of this 
region are shown on the accompanying 
map; they include the lowland between 
Cape Lookout and the Savannah River. 
Judging from the density of distribu¬ 
tion in the photographs, one may esti¬ 
mate that the states of North and South 
Carolina contain at least 1500 easily 
recognizable bays. Sev¬ 
eral features which re¬ 
semble those under 
discussion were seen 
within a few miles of 
the “fall line,” but 
nothing has been found 
on the crystalline rocks 
of the Piedmont up¬ 
land. Aerial photo¬ 
graphs are not avail¬ 
able, however, to facili¬ 
tate a search of this 
higher terrane. The el¬ 
liptical shape and ele¬ 
vated rims were found 
to be developed typi¬ 
cally throughout the 
region. Furthermore, 
the major axes of the 
bays seem to maintain, 
at least approximately, 
a direction of S. 45° E. 

Exact surveys must be 
made, however, before 
one can be sure that there are no im¬ 
portant exceptions to the average 
alinement. 

It is probable that the bays of the 
entire coastal plain were developed 

1 Repriated bw courtesy of the Journal of Geol~ 
UBlVSTOJsy of Press, and; the 

authors. ' , ' 

-That 'Is, something like 2,000,000 to 10,000 
years ago. , 


By 

F. A. MELTON 

and 

WILLIAM SCHRIEVER 

School of Geology, University of Oklahoma 

during or prior to the formation of the 
well-known surfaces of marine plana- 
tion On the older and higher terraces 
essentially the same relationship exists 
between volume of rim and area of 
bay that is found on the relatively young 
Pamlico surface, where the beach ridges 
are still clearly seen. 

It is significant that these features 
are not known to exist elsewhere on the 
earth’s surface. Apparently they form 
a unique and limited cluster. A care¬ 
ful examination of aerial photographs 
of other coastal plains has failed to 
reveal them, though large areas remain 
unexplored by photographic means. 
They should not be confused with the 
numerous “sink holes” or solution 


basins, of more or less irregular shape, 
which dot the southern coastal plains. 
This mistake has often been made, 
however, so inconspicuous are the bays 
to an observer on the ground. Even 
the topographic engineers, if one may 
judge from published maps, have failed 
to see the most significant relationships. 

Facts which any theory of origin must 


explain: 1 Elliptical plan. 2. Nearly 
parallel alinement. 3. Elevated rims 
completely encircling some of the bays 
4. Elevated rims invariably predominat¬ 
ing at the southeastern end. 5. Ellipticity 
increasing with size. 6. Double and 
triple rims. 7. Intersecting bays; in¬ 
tegrity of shape being maintained by 
either large or small bays in different 
cases. 8. Similarity between the sand 
m the rims and that found by drilling 
through the carbonaceous soil in the 
bottom of the bays. 9. Probable absence 
of bays in the Piedmont upland. 

E LLIPTICAL indentations in a shore, 
or elongate submarine depressions 
similar to the features under discussion, 
never have been found in process of 
formation so far as the authors have 
been able to determine. Glenn sug¬ 
gested that the origin may have been 
due to the construction of bay-mouth 
bars by shore processes, though he at 
once pointed out the weakness of this 
hypothesis, which did not explain the 
symmetrical shaped 

"Wind action may be 
eliminated for several 
reasons. The direction 
of the longer axes of 
the bays, approximate¬ 
ly S. 45° E,, is not 
parallel to the main 
wind direction of the 
region at any season 
of the year. Only a 
prevailing northwester¬ 
ly wind could have 
built the rims of sand 
around the southeast¬ 
ern end of the bays. In 
the monthly average 
wind directions for the 
entire state of South 
Carolina during the 
528 months from 1887 
to 1930 inclusive, there 
was a northwest aver¬ 
age in only 24 in¬ 
stances. During the 
year from May, 1930, 
to April, 1931, inclusive, in northeastern 
South Carolina, an average direction 
from the northwest was reported only 
three times, though each of the five 
stations in this area reported monthly. 
The prevailing winds of the region are 
without doubt from the southwest, 90 
degrees from the mean direction of 
^OpTcTt, p. 474. 




Some of the bays are partially obscured by beach ridges 
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the long axes ot the bays and from the 
chief direction of sand movement m 
the construction of the rims. 

The formation of such regular and 
smooth depressions is not known to be 
characteristic of wind scour: and, more¬ 
over, sand is not now being moved to 
anv noticeable extent by the wind, ex¬ 
cept in special and restricted localities 
such as the shore. Even if the prevail¬ 
ing winds were from 
the appropriate direc¬ 
tion this hypothesis 
would not suffice to ex¬ 
plain the formation of 
a rim completely en¬ 
circling a hay. 

L. L. Smith recently 
has assigned the origin 
of the coastal plain 
depressions to the dis¬ 
solving action of 
ground water, charged 
with organic acids, 
upon minerals contain¬ 
ing iron and alumi¬ 
num/ The authors are 
of the opinion that 
Smith has demonstrat¬ 
ed the existence of this 
dissolving action, at 
least in the case of 
sink holes, but they 
question that it has 
been the cause of the 
typical bays here dis¬ 
cussed. An increase in 
the leaching power of 
ground water beneath the depiessions 
could well be a result of the existence 
of these features, but not necessarily 
a cause. 

T HE process of solution does not 
explain the existence of rims of 
sand. That these have been built of 
material removed fiom the depressions 
is apparently shown by the close rela¬ 
tionship between their size and that of 
the enclosed bay. How can solution 
alone he offered to explain the uniform 
and regular ellipticity of the basins 
unless another hypothesis be presented 
describing the development of soluble 
masses of this shape? The exceptional, 
small bay which is almost entirely en¬ 
closed by a larger one seems to present 
a situation which could not be explained 
by solution under any reasonable as¬ 
sumptions. At least two such cases may 
be found within the area which has 
been photographed and others are 
known to exist. 

Intrusive or extrusive processes can 
hardly he presented to explain the 
formation of bays, because of the reg¬ 
ular shape. Volcanic fragments are not 
in evidence; furthermore, recognized 
manifestations of vuicanism have been 

*Lr, L Smith, “Solution Depressions in Sandy 
Sediments of the Coastal Plain in South Caro¬ 
lina,” Jour. GeoL, Vol. XXXIX (1931), pp. 
641-53, 


practically absent in late geologic time 
along the eastern and southern Atlantic 
coast. The action of glaciers or of float¬ 
ing ice seems to be beyond considera¬ 
tion. Glaciers worthy of note probably 
did not exist even in the highest moun¬ 
tains of the Blue Ridge during the 
Pleistocene period. Some phase of sub¬ 
marine scour by large fresh-water 
springs, by undertow, by oceanic ed¬ 


dies, or by any combination of these 
activities might possibly be suggested, 
but the authors doubt that such proc¬ 
esses could produce the results found. 
Many bays which are now free from 
dense vegetation, and are thus open to 
examination, show no evidence of 
springs. The effects of undertow should 
bear some relationship to the trend of 
the shoreline; yet between Georgetown, 
South Carolina, and Cape Fear, North 
Carolina, the bays maintain the orienta¬ 
tion independently of a change in the 
direction of the shore amounting to 70 
degrees. The extent to which oceanic 
eddies may erode the bottom is un¬ 
known, but it is believed that the con¬ 
sistent shape, alinement, and rim rela¬ 
tionships, as well as the great variation 
in size, eliminate this unknown and 
perhaps highly irregular process. The 
authors are unable to conceive of the 
nature of a submarine activity which 
could produce such depressions on the 
ocean bottom. The situation which ex¬ 
isted here while the surface was under 
water was similar to that found on many 
other coastal plains; yet the bays ap¬ 
pear to he a unique phenomenon re¬ 
stricted to this region. 

Since the origin of the hays apparent¬ 
ly cannot he explained by the well- 
known types of geological activity, an 
extraordinary process must be found. 


Such a process is suggested by the el¬ 
liptical shape, the parallel alinement, 
and the systematic arrangement of ele¬ 
vated rims. Consider for example the 
collision of a shower of meteors with 
the earth and determine if such an 
event is capable of explaining those 
facts which any acceptable theory of 
origin must explain. 

1. Meteors striking plastic material 
at angles between 35 
and 55 degrees from 
the vertical would pro¬ 
duce indentations el¬ 
liptical in outline. 

2. The meteors in a 
single shower would 
move toward the earth 
along nearly parallel 
paths and would leave 
indentations with ma¬ 
jor axes approaching 
parallelism. 

3. The material of 
the earth would he 
thrown out in all direc¬ 
tions by the impact and 
would gather around 
the depressions. Hard 
strata would probably 
be shattered into frag¬ 
ments both large and 
small, though it is 
doubtful that pieces of 
large size could form in 
fine-grained, unconsoli¬ 
dated, and water-satu¬ 
rated clastic sediments. 

4. If the cosmic masses approached 
this region from the northwest, the ma¬ 
jor axes would have the desired aline¬ 
ment. More material would be thrown 
toward the southeast than in any other 
direction, thus making the rims larger 
at this end. 

5. As the meteors approached the 
surface, small bodies would he retarded 
by the earth’s atmosphere more than 
would the large ones. The former would 
thus spend more time in the atmosphere 
than the latter and would he given a 
greater vertical-component velocity by 
gravitational attraction. The small 
bodies would * therefore, strike more 
nearly vertically than the large ones and 
their impact scars would have the ob¬ 
served relationship of smaller ellipticity. 

F the region in which the bays are 
found is of the same order of size 
as the entire area subjected to this sup¬ 
posed bombardment, the meteors must 
have struck the surface during a period 
measurable in minutes, probably within 
half an hour. At this latitude a point 
on the surface rotates through an arc 
approximately 850 miles in length dur¬ 
ing one hour. A distance as great as 
the breadth of the coastal plain would 
thus he traversed within ten minutes. 

6. Multiple rims could he produced 
(Please turn to page 188) 



Map of the coastal plain in the southeastern part of the United 
States, showing approximate limit of the bays. The surface included 
by dotted oval is believed to represent the minimum area in which 
similar features originally existed. The authors have stated elsewhere 
that "a hypothesis involving impact by a globular meteor 400 miles 
in diameter seems to account for the existent surface conditions in a 
qualitative manner.” A real comet! Since this map was drawn, bays 
have been found over a much wider area, extending the spread from 
Norfolk on the north to Georgia, and the area to 40,000 square miles 






THE AMATEUR AND HIS MICROSCOPE—IV 

Use and Care of the Instrument 


iContinued from September) 


W HICH eye do }ou use? The mat¬ 
ter of eyes is always a most 
troublesome point to beginners. 


There are on the market binocular eye- 


By 

FRANK CHALLIS 
and 

JOHN F. BRANDT 


pieces for standard microscopes which 
allow both eyes to be used. But a bi¬ 
nocular eyepiece adds from 25 dol¬ 
lars to 50 dollars to the cost of the 
instrument, hence very few of us will 
have these. No, we shall ha\e to use 
one eye, just as thousands of micro* 
scopists have done before us. Either 
eye will do—whichever one you prefer. 
But, from the very beginning, learn to 
keep both e\e$ open. There is only one 
way in which microscopy can become 
harmful to vision, and that is by the 
practice of squinting closed the eye that 
is not being used. This practice causes 
a strain which will eventually do harm. 

At first, when you keep both eyes 
open because of habit, the image m the 
microscope and the other things seen 
outside it by the other eye will be 
superimposed on one another. If, 
though, you persist, very soon you will 
learn to concentrate only on the image 
in the microscope and the field of \iew 
of the other eye will not he noticed. 
It is surprising how quickly the 
brain learns to cut out this un¬ 


Bausch and L 

swer. When the specimen is seemingly 
in exact focus, if we turn the fine ad¬ 
justment one way the specimen sudden¬ 
ly takes on a dark border, and as we 



How the binocular eyepiece at the 
bottom of the page is assembled 
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turn the fine adjustment the other way 
this dark border moves in towards the 
center to form a black line. Where does 
this dark area belong 9 I can’t tell you 
—you will have to find that out for 
yourself by many observations and by 
comparison of your observations with 
pictures which will appear in these ar¬ 
ticles and which you may find in books 
on microscopy. 

T O most beginners this variation in 
focus appears to be merely focusing 
on different planes of the specimen, but 
this is not the case. When you have a 
specimen in liquid there will probably 
he several air bubbles under the cover 
glass. Bring one of these under the ob¬ 
jective and focus the fine adjustment up 
and down. The rings moving in and out 
certainly would give anyone the im¬ 
pression that he was hocusing right up 
and down through the globular bubble, 
but in fact only the upper sur¬ 
face of the bubble, where the 


wanted image. To make it 
easier, place the ’scope on a 
dull Mack piece of paper. How- 
e\ er, if you would rather not go 
to the trouble of learning this 
little trick there is a way around 
it. Cut a small rectangle of dull 
black cardboard of a size large 
enough to cover both of your 
eyes. In one side on this rec¬ 
tangle cut a hole just large 
enough for the eyepiece of your 
microscope to pass through but 
not large enough to pass the up¬ 
per end of the eyepiece, which 
is always larger. Now place the 
eyepiece hack in the tube and 
swing the cardboard around, so 
that when you look in the mi¬ 
croscope it will block the vision 
of the eye you are now using. 
You still keep both eyes open 
but the dull black cardboard 
will not interfere with the image 
in the microscope. 

H OW can you determine 
when the microscope is in 
proper focus? Here again only 
experiments can give the an- 



The proper position of the hands and head when 
using the binocular type of mon-objective scope 


tension of the water refracts the 
light rays, is seen. What is be¬ 
ing observed, as we focus up 
and down through the bubble, 
is the appearance of refraction 
rings at different distances, and 
not the sides of the bubble. The 
same thing happens with any 
specimen. 

How are the hands placed? 
The pictures can tell the story 
better than words. You will find 
that if your microscope has a 
fine adjustment you will be con¬ 
stantly twiddling it back and 
forth to adjust for the split- 
second changes in the focus of 
your eye or the movement of 
your specimen. Notice in the 
picture that the right hand is 
placed so that it is braced by 
the last three fingers, the little 
finger resting on the stage. The 
arm should be bent at a com¬ 
fortable angle, so that it will 
not tire and cause those minute 
spasms in the muscles which 
make your hands shake when 
you are fatigued. The left hand 
is also braced on the stage with 
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the thumb and forefinger grasping the 
slide, in order that it may be moved 
around slowly and smoothly Remem¬ 
ber that any movement under the mi¬ 
croscope will be multiplied by exactly 
the power of its magnification. 

Of course, movements under the mi¬ 
croscope are all in reverse, and at first 
are just about as troublesome as trying 
to arrange a bow tie in front of a mir¬ 
ror. After a week or so, however, you 
will get used to this reverse movement 
and it will seem quite natural to mo\e 
the slide towards you when you want 
the specimen to move away from you. 

Incidentally, it might be of interest 
to learn that microscopists have fallen 
into the habit of referring to the differ¬ 
ent sections of the image in accordance 
with the position they would have on 
the face of a clock. If a specimen is at 
the top and a little to the right we refer 



How the right hand is rested on 
the stage for the easy manipula¬ 
tion of the fine adjustments. It 
gives accurate and steady control 

to it as being at about one o’clock, or 
between one and two o’clock. 

W hat care does a microscope re¬ 
quire? First of all, always cover your 
microscope when it is not in use, and 
make sure that it is free from dust at 
all times. Allowing the microscope to 
stand uncovered will not only harm the 
appearance of the stand, but, more im¬ 
portantly, will in time affect the lenses 
so that they become corroded and conse¬ 
quently cloudy. Also, if you continually 
have to wipe harsh and gritty dust from 
the lenses they will become scratched. 
If you do have to wipe dust from the 
stand, first use a camel’s hair brush, 
and then wipe gently with a chamois 
skin in the direction of the grain of 
the finish. 



Showing the correct method of bracing the left hand when moving the slide: 
thumb and forefinger are grasping the slide, the middle finger on the stage 


When handling the stand always 
grasp it by the pillar or the curve in 
the arm, never by the body tube or the 
stage The former will quickly ruin a 
good focusing adjustment, and the lat¬ 
ter is likely to loosen the stage or throw 
it out of the exact alinement which is 
absolutely necessary. 

The miaoscope does not need to be 
oiled. Microscopes are precision instru¬ 
ments with each part fitted exactly and 
friction reduced to a minimum. Oiling 
them, even with watchmaker’s oil, will 
eventually cause trouble. However, it 
is advisable to clean out the teeth of 
the coarse adjustment with a soft tooth- 
biush now and then. 

R EMEMBER that the lenses of your 
microscope are made of a very soft 
glass and can easily be scratched. Only 
the lens paper, sold by your microscope 
dealer or photographic supply store, 
should ever be used in cleaning them. 
The location of dust on the lenses is 
very easily determined. If black spots 
appear on the image which you believe 
should not be there, first examine the 
mirror to make sure that it is free of 
dust. If it is not, wipe it off with lens 
paper. Next, turn the eyepiece slowly 
in the tube. If the black specks move 
with it you can be sure that the dust is 
on one of the lenses of the eyepiece. 
Remove the eyepiece and wipe gently 
with the lens paper. If all the black 
spots have not now disappeared there 
is only one remaining place for them 
to be: in or on the specimeiL Dust par¬ 
ticles, and so on, on the objective lenses 
never show as black spots in the field, 
but simply cloud the image. Therefore, 
examine the objectives periodically. Do 
not clean these unless necessary. If 


they do require cleaning, wipe both the 
top and bottom lenses with the lens 
paper. Objectives are so made that no 
dust could possibly get inside of them. 

• 

|7T Next month look for an article tell- 
the amateur hoiv to culture bac¬ 
teria in his own home , icritten by Dr. 
J. D. Corrington of Ward's Natural 
Science Establishment There is noth¬ 
ing difficult about the cultivation of 
bacteria; they are simply a crop of 
vegetables. For example , a piece of 
lettuce or some dry grass is dropped 
into a quart jar and left to stand for a 
few days, and there you have it — bac¬ 
teria and fun. There are other ivays of 
accomplishing similarly fascinating re¬ 
sults with a modicum of simple equip¬ 
ment, mostly available 9 round home. 

Some of the best results in scientific 
research have been accomplished by 
real enthusiasts who were forced to 
economize , while the “most impressive 
collection of fancy materials on earth 99 
may actually have the effect of divert¬ 
ing the ivorkefs enthusiasm from real 
things to a sort of worshipful attitude 
toward it as a collection. But one must 
have one thing—a microscope . 

m 


By an arrangement with Scientific 
American, the Bausch and Lomb 


Optical Company has kindly offered 
to send their microscope instruction 
book free of charge to our readers. This 
book, “The Use and Care of the Micro¬ 


scope,” is the one they regularly en¬ 
close with their microscopes. Address, 
Bausch and Lomb Optical Company, 
Dept. FF-L 635 St, Paul St., Rochester* 
New York. , 1,1 


The Inheritance of Disease 

To What Extent and in What Circumstances are Cancer, 
Tuberculosis, Goiter, and Syphilis Inheritable? 


By CHARLES B. DAVENPORT, Ph.D. 

Director of the Department of Genetics of the 
Carnegie Institution of Washington 


A DISEASE is the reaction of the 
organism to some physiologically 
detrimental agency which inter¬ 
feres with the vital processes by chem¬ 
ical or mechanical means. 

From this definition it appears that 
a disease depends both upon the na¬ 
ture of the inciting agency and the 
nature of the organism. This dual as¬ 
pect of disease is too often neglected— 
even medical men may assert that tuber¬ 
culosis is due to the bacillus 
tuberculosis, and that is all 
there is to it. A moment’s 
consideration, however, will 
show that this is not the 
whole story, for bacillus 
tuberculosis can be grown in 
a nutritive medium without 
causing in the culture medium 
the symptoms of tuberculosis 
as we know them in humans. 

Also, the germs of tubercu¬ 
losis may be inoculated into 
a horse without symptoms of 
tuberculosis, as we know 
them in humans, appearing. 

Now, it is true that differ¬ 
ent human diseases may he 
due to different parasitic 
organisms, like the bacteria. 

The bacillus that causes 
typhoid is a relatively large, 
elongated flagellate organ¬ 
ism ; the organism that causes 
pneumonia is a vastly smal¬ 
ler, spherical body. These 
two kinds of Bacteria cause, 
respectively, typhoid fever 
and pneumonia because they 
live in different organs of the 
body. They multiply in di¬ 
verse fashion, they kill bv 
somewhat different fashion. But not 
only are the disease-inciting bacteria 
different, but humans are different. 
Even In a territory where goiter is ex¬ 
ceedingly common not all of the in¬ 
habitants are affected by goiter, even 
though the conditions of life are for 
them the same as those whose thyroid 
gland becomes enlarged. Persons dif¬ 
fer in their reaction to disease-inciting 
agents. This is a fact that we are apt 
to lose sight of. We speak of a child, a 
man, a woman, as though all children. 


men, and women were alike, but human 
beings have as many different constitu¬ 
tions as ha\e the different races of dogs. 

The foregoing general principles may 
be illustrated by reference to the rela¬ 
tion of constitutions and disease-in¬ 
citing agents in the case of two or three 
of the commoner diseases, such as can¬ 
cer, tuberculosis, and goiter 

Cancer is the name applied to a cell 
proliferation beyond the normal process 


of development, or repair, of the indi¬ 
vidual. The growth, if not interfered 
with, may progress until vital tissues 
are involved and eventually destroyed. 
Cancer occurs In all races of mankind 
and also in many of the lower mam¬ 
mals. As the lower animals can be 
more readily studied experimentally, 
we know more about cancer in them 
than in humans, but there is every rea¬ 
son for believing that the same laws 
of inheritance of cancer hold for mice 
and men. 


Among the tumors that have been 
most carefully studied, m mice, is one 
known as ‘leukemia.” It is a tumor of 
the white blood cells and is found also 
in humans. These cells multiply enoi- 
mously in the spleen and other essential 
oigans and cause them to enlarge to 
many times their normal volume, de¬ 
stroy their function, and cause death 
Now there are certain strains of mice 
in which leukemic individuals, from 
time to time, appear. In such strains 
of mice the leukemic white blood cells 
may be taken from an individual dying 
of leukemia and inoculated into a 
young mouse of the same 
strain. Ordinarily, so young 
a mouse would not die of 
any form of cancer, yet if 
inoculated it will probably 
quickly succumb to the trans¬ 
planted cancer. If, however, 
the cells be taken from the 
same leukemic mouse and 
transplanted into a mouse of 
another strain m which 
leukemia has never appeared, 
then nothing will happen. 
The mouse will continue to 
live and behave normally. 

T HE conclusion to be 
drawn from this experi¬ 
ment is that the constitution 
of the individual is quite as 
important for the progress 
of the disease (cancer) as 
the internal factors that pro¬ 
mote abnormal growth. At 
the same time it must be said 
that different lines of tumor- 
inducing cells have varied 
virulence, and some are able 
to overcome the individual 
resistance which is sufficient¬ 
ly strong to overcome the 
ordinary type of tumor cell. 
The results from mice may, as stated, 
be applied to humans insofar as the 
general results go; namely, both con¬ 
stitution and inciting agent are impor¬ 
tant in the result. However, while it 
is comparatively easy in highly inbred 
strains of mice to find strains which 
are resistant, or, on the other hand, 
susceptible to tumor growth, this is 
not at all the case in humans. For 
humans are bred in such random 
fashion that any resistant strain is con¬ 
stantly being mixed with non-resistant 
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A mouse, used in the study of the inheritance of disease, 
affected with leukemia, opened up to show the effects 
on the viscera. The spleen is increased to many times 
its normal size and the lymphatic nodes, ordinarily 
small, are huge. Leukemia is nearly always fatal 
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strains, so that the resistance and non- 
resistance come out again in the off¬ 
spring in the most mixed possible 
fashion. The most that can be said is 
that the Incidence of resistance in the 
offspring is higher where parents be¬ 
long to highly resistant strains, or, on 
the other hand, the susceptibility of the 
offspring Is higher where both parents 
are themselves susceptible to tumor 
growth. 

The hereditability of tuberculosis has 
been long debated. The 


association, would he more apt to show 
the symptoms of the disease than the 
parent and children who are in less 
intimate association. Some objections 
have been found to this line of argu¬ 
ment because of the different age of 
consorts and children. Thus, the chil¬ 
dren may be more susceptible, just on 
account of their age, to infection from 
the affected parent, whereas the con¬ 
sort would be more resistant on account 
of his greater age. 


environmental and mfectional condi¬ 
tions, the illness of both members of 
the pair, and despite this find only one 
member of the pair ill, this is in con¬ 
sequence of the fact that m the great 
majority of the cases the pairs of twins 
have a dissimilar heredity. 

In pairs of twins with similar heredity 
the authors found similar relations to 
tuberculosis in 70 percent of the cases, 
dissimilar in 30 percent, while in paiis 
with dissimilar heredity there was a 
similar relation to tubercu- 
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doubts on the matter may be 
resolved bj the general prin¬ 
ciples already set forth. The 
symptoms by which we 
recognize human tuberculosis 
appear only when the bacil¬ 
lus tuberculosis of a certain 
grade of virulence is grow¬ 
ing in a human being that is 
non-resistant to it. First of 
all it must be recognized 
that non-resistance to tuber¬ 
culosis is a widespread 
phenomenon. Observations at 
autopsies reveal that nearly 
every adult carries lesions 
that indicate an active infec¬ 
tion at some time of tuber¬ 
culosis, and the subsequent 
encystment of the germs in 
an innocuous state. When a 
person in middle life, who 
has shown no active symp¬ 
toms of tuberculosis, sudden¬ 
ly succumbs to the disease 
we are not to think of him 
as having just become inocu¬ 
lated by the bacillus tuber¬ 
culosis, but rather that he 
has lost resistance and the 
germs which have hitherto j 

lived symbiotically in his j 

body have gained the upper ! 

hand. Of course, a possibility The lymphatic nodes and spleen of the mouse shown 

exists that he may have just opposite, slightly reduced from the original in size. The 

acquired some extraordinari- enormous increase in size of the nodes was due to infil¬ 
ly virulent form of tubercu- tration of the rapidly multiplying white cells of the blood 

losis to which his constitution 

is not as resistant as it has been to the The most convincing evidence of the 
forms of less extraordinary virulence. inheritance of tuberculosis is found in 

a study made recently by Diehl and 
■yARIOUS attempts have been made Verschuer in Germany. These authors 

' to demonstrate the effect of inheri- have studied 16 pairs of twins. In one 
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losis m only 25 percent of 
the cases, and a dissimilar 
relation in 75 percent. That 
is to say, the dissimilarity in 
reaction of twins both ex¬ 
posed to infection was two 
and a half times greater 
when the heredity of the 
twins was dissimilar than it 
was where the heredity was 
quite certainly identical. The 
authors conclude that the 
difference between one-egg 
twins and two-egg twins, in 
their relation to tuberculosis, 
is almost exclusively a con¬ 
sequence of the similar 
heredity constitution of the 
one-egg twins on the one 
side and the dissimilarity of 
constitution of the two-ego 
twins on the other side. This 
dissimilaiity of the two types 
of twins in theii reaction to 
tuberculosis is so great as to 
bring definite proof that the 
heredity constitution is of 
determinative significance in 
the incidence of tuberculosis. 


H ERE again, as in cancer, 
the constant mixture of 
resistant and susceptible 
own strains makes it difficult to 

The assert that any given indi- 

vidual is susceptible or resis- 
00< * tant. Where, however, both 

parents are thus susceptible 
and belong to susceptible strains it is 
clear that the danger of tuberculosis in 
the offspring is much greater than 
where both parents, and their near of 


tive susceptibility to tuberculosis. It 
has been shown that, where one of a 
married pair has tuberculosis, the con¬ 
sort is less liable to show the symptoms 
of tuberculosis than one of their chil¬ 
dren. The inference drawn from this 
fact is that the constitution of the host 
is as important as the parasite. The 
married pair are usually not blood 
relatives, and hence have a different 
constitution, whereas the affected parent 
and his children are blood relatives 
and may well inherit the same con¬ 
stitution. Were tuberculosis merely a 
matter of infection then one would ex- 


have studied 16 pairs of twins. In one kin, have resisted the ubiquitous germs, 
group of seven pairs, which were uni- The acceptance of this fact should not 


formly and similarly exposed to tuber¬ 
culosis and in which only one pair 


be regarded with pessimism. Just as 
the realization of inherited susceptibil- 


showed tubercular symptoms, six are of ity should lead the individual, who sus- 
dissimilar heredity and only one of pects his susceptibility, to build up by 

identical heredity. Of nine pairs of the most approved methods his indi- 

twins, in which one member of the pair vidual resistance, so a person who has 
has presented to the other, often over reason to suspect that his constitution 

many years, a most severe danger of is highly resistant to tuberculosis can 

infection while the other has remained afford to be less careful in this respect, 

(during the period of observation of Goiter is an enlargement of the thy- 
from 5 to 15 years) healthy, eight are roid gland in the neck which may often 
of dissimilar and only one pair of attain such a size as to be disfiguring. 


identical heredity. 


and may interfere with breathing so 


From these facts the conclusion is as to he a menace to health and even 


pect that the consorts, living in close drawn: If we expect, on the Basis of to life. Near the eastern seaboard #f 
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our country goiter is relatively little 
known, but in certain mountain valleys 
of the Appalachian system, in the re¬ 
gion of the Great Lakes, and in the 
north-west the incidence of goiter rises 
to alarming figures, 25 percent to 30 
percent, or more of grown persons may 
be affected with tbis disease. 

In regard to the causes of goiter 
there has been much difference of 



Susceptibility to goiter runs in cer¬ 
tain families but not in others 


opinion. Some have ascribed it to the 
insufficiency of iodine in the water and 
food. Since the amount of iodine in 
the intake is very high along our east¬ 
ern and Gulf coasts the thyroids are 
supplied with sufficient iodine, but 
where the iodine content of the en¬ 
vironment is low the thyroid gland re¬ 
sponds by enlargement to overcome, as 
it were, by quantity the insufficiency in 
the quality of secretions. For one school 
this variation in the iodine content is 
sufficient explanation of the variation 
in the incidence of goiter. 

B UT this explanation is not sufficient. 

for if one travels in a region where 
goiter is endemic (that is, arises in 
large numbers in the locality), one 
finds that a certain proportion of the 
population are unaffected, and that un¬ 
affected individuals belong to particu¬ 
lar families. On the other hand, affected 
individuals generally belong to fam¬ 
ilies with high incidence of goiter. A 
study of the incidence of goiter in such 
a region leads to the conclusion that 
individuals differ in the efficiency of 
their thyroid glands, and certain fam¬ 
ilies are characterized by high efficiency 
of the gland. In suck families, even if 
the iodine supply is small, the thrifti¬ 
ness of the affected thyroid gland en¬ 
ables it to meet the bodily demand for 
iodine without enlargement. On the 
other hand, in other families, the thy¬ 


roid gland is so inefficient, possibly so 
wasteful, that in these cases the iodine 
supply is insufficient to enable the thy¬ 
roid to meet the demands of the body, 
and so it enlarges. 

The symptom, enlarged thyroid 
gland, occurs when the iodine m the 
environment is insufficient to supply 
the prodigal thyroid gland, though it 
may be sufficient for the thrifty thyroid 
gland. It is thus seen that constitution 
plays quite as important a part in the 
result as environmental conditions. 

Syphilis is often cited as a hereditary 
disease, but from the genetical point 
of view this is a mistake. The symptoms 
of syphilis are due to the reaction of 
the body to a form of bacteria known 
as Spirocheta. The Spirocbeta pene¬ 
trates into all parts of the body and 
causes destruction of tissues. An in¬ 
fected person, who becomes a parent, 
may infect not only his consort but the 
infected consort may, through the 
placenta, infect the embryo. It has even 
been asserted that if the embryo thus 
affected develops to maturity and be¬ 
comes a parent that infection may be 
handed over to a third generation. The 
demonstration of this assertion is, how¬ 
ever, inadequate. 

It appears, therefore, that in the re¬ 
currence of syphilis in the offspring of 
syphilitic parents w T e have not to do at 
all with heredity in the ordinary sense, 
but only a case of infection of offspring 
from the parent. In the same way the 
germs of white diarrhea are carried 
in the adult hen without causing her 
much discomfort, but they may he 



passed into the egg at the time of se¬ 
creting the egg yolk, so that the chick 
that develops from the affected egg 
early shows the symptoms of white 
diarrhea, which is a widely fatal dis¬ 
ease. There are a number of other 
diseases that may he passed from gen¬ 
eration to generation by infection that 
belong to quite a different class than 
hereditary diseases, for true hereditary 
diseases depend on special organic par¬ 
ticles called genes, which are passed 
from generation to generation in the 
germ cells, and in no other way 

T HE conclusion of the whole matter 
is that in the production of disease 
the relation of environment and disease¬ 
inciting agents to the constitution is 
such that only when a balance between 
them is disturbed do the symptoms of 
the disease appear. It is for those who 
suspect a weakness to maintain, by 
such methods as are available, such 
constitutional resistance as they may 
command. It is for those who recognize 
their own constitutional insufficiency 
to avoid intermarriage into a family 
with a similar constitutional insufficien¬ 
cy, in order that the children shall not 
get, as it were, a double dose of this 
susceptibility from both sides of the 
house. 

This is the teaching of eugenics in 
respect to hereditary diseases. As a dis¬ 
tinguished pathologist has recently 
stated, ‘“pathology and genetics must 
henceforth work hand in hand. The 
physician must consult with the 
eugemcist.” 
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A pedigree chart which illustrates the variation of the inherited tendency to 
enlargement of the thyroid gland of different members of a family complex liv¬ 
ing in the same valley under similar conditions. The males are represented by 
squares and the females by circles. The second generation (marked II) shows, 
at the left, the effect of the inter-marriage of a goitrous man (black symbol) with 
a normal woman (white circle) having unaffected brothers and parents: they 
have four children, three goitrous. A brother of the goitrous father marries a 
goitrous woman and they have three children, two goitrous. Two siblings (broth¬ 
er and sister) of the goitrous mother just mentioned marry unaffected consorts 
and have eight non-goitrous children 
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Etruria the Mysterious 

T HE Etruscans were a peculiar people 
living in central Italy in the historical 
classical period. Their origin is still dis¬ 
puted, then language is undeciphered, 
yet they played an important part in 
history. They were a people of foreign 
origin, who enriched Italy with their 
heritage and at the same time identified 
themselves with their adopted country. 
At the beginning of the 6th Century B.c. 
they became the greatest power in Italy. 
Two terra cotta warriors—seven and 
eight feet tall—now displayed in the 
Etruscan gallery of the Metropolitan 
Museum are shown at the left and right. 
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A Ciesiplion Stucco Wheel 


A Pheidian Amazon 

P LINY’S well-known tale of the competition of the three great Greek 
sculptors, Polykleitos, Pheidias, and Kresilas, has arrested the attention 
of archeologists for over 80 yeais. The Lansdowne Amazon, illustrated in 
Scientific American for June, 1933, was of the Polykleitos type; now the 
Metropolitan Museum of Ait has acquired a beautiful little Gieek or Roman 
copy of Pheidias’s conception of the same subject. The Amazon below is 
supposed to be leaning on a spear as indicated by a drawing on a gem, 
since lost. The material is Pentelic marble. Should the Museum acquire a 
copy of the statue by Kresilas, the cycle would be complete. The originals 
aie all unfortunately lost, but we know that the copies are faithful. 


T HE Sasaman dynasty, 226-637 a.d., in¬ 
augurated one of the most brilliant pe¬ 
riods in the history of Persian art. The 
excavations at Ctesiphon, one of the capitals 



of the Sasanian empire, revealed some of 
the splendors of the famous palace. See 
Scientific American for November, 1932. 
One of the stucco wheels, three feet in 
diameter, shown above, which was repeated 
in a balustrade, has found a home in the 
Metropolitan Museum of Art. 


A Plaited Straw Helmet 

W ARM weather and the weight of 
armor caused the Emperor Charles 
V (1519 to 1556) to have a milliner oi 
an armorer fashion a light and cool sub¬ 
stitute for the contemporary steel hel¬ 
met which it resembles in shape and 
ornament. At a distance the general ef¬ 
fect is of an elegantly ornamented and 
gilded helmet as shown below. The hat 
still possesses its original silk lining. 
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T HE first aviation article published 
in Scientific American appeared 
in the September 18, 1845 issue, 
and described a “travelling balloon 1 * de¬ 
signed by Rufus Porter, then editor of 
this publication. In view of the present- 
day development of lighter-than-air 
craft, this forerunner of the Zeppelin 
is of interest because of the many fea¬ 
tures which it presented. A greatly re¬ 
duced reproduction of the original en¬ 
graving appears on this page. The gas 
container, held in shape by longitudi¬ 
nal metal struts running the entire 
length of the bag, was covered with 
varnished linen cloth and in¬ 
flated with hydrogen. The gon¬ 
dola was provided with water¬ 
tight tanks so that it would jt*. 
float in case of a forced land¬ 
ing on water. For other emer¬ 
gencies, parachutes were pro¬ 
vided for the passengers. The 
propulsive means was a steam 
engine of two horsepower, 
operating spiral “fan 
wheels” placed amidships. 

Steering was to be accom¬ 
plished by means of rud¬ 
ders located aft. 

T HIS brief description 
of the “travelling bal¬ 
loon” touches only the 
highlights; the reports in 
the old issues went into 
far more elaborate discus¬ 
sions of the various de¬ 
tails. In the same manner, 
the editors of Scientific 
American have constantly 
kept its readers in 
touch with the latest 
developments in 
man’s conquest of the 
air. The work of 
Langley, the Wrights, 

Curtiss, Rleriot, Zep¬ 
pelin, and other pio¬ 
neers has been spread 
before the reading 
public through these 
pages. Rut Scientific 
American has not 
been content to act 
merely as a reporto- 
rial medium for avia¬ 
tion activities. The 
editors have felt it to 

m 


be their constant duty to encourage, 
both by word and by act, further prog¬ 
ress in aerial activities. Thus there have 
appeared from time to time articles 
that tend to stir the imagination, that 
serve as food for thought. Also, there 
have been trophies offered for certain 
feats or for developments which would 
indicate that forward steps had been 
taken in the art. 

In 1907, the first Scientific Ameri¬ 
can Trophy was offered for the longest 
cioss-country flight of the year, the rules 
making it necessary for one contestant 
to win the trophy three times m succes- 




1845—The dirigible of Rufus Porter 


1908—The Curtiss June Bug in flight 


sion in order to obtain permanent pos¬ 
session. This was the first prize of any 
kind ever to be offered in this country 
in connection with aviation. In 1908 
1909, and 1910, Glenn H Curtiss made 
brilliant flights that each year earned 
the prize; and so, in the January 14, 
1911 issue. Scientific American an¬ 
nounced that the Trophy had become 
the permanent property of Mr. Curtiss. 
We reproduce here photographs of Mr. 
Curtiss taking off on one of his flights, 
in the June Bug , and of the Trophy. 

The October 22, 1910 issue was a 
special Aviation Number, devoted al¬ 
most entirely to the subject of 
flight in all its phases. One of 
the most significant articles to 
^ appear at that time was writ¬ 

ten by J. Bernard Walker and 
was entitled “The Racing 
Aeroplane of the Future—A 
Study.” Remembering that this 
was written in 1910, when avi¬ 
ation was still very defi¬ 
nitely in its infancy, note 
the following quotations 
from that article: “The 
present wood-canvas-and- 
wire construction will have 
to go. It is makeshift work 
at best, and was adopted 
because ... it offered a 
cheap and light combina¬ 
tion of materials. ... Its 
place will be taken by 
some one of the many re¬ 
markable alloys ... metals 
of enormous strength and 
toughness in proportion to 
their weight. The use of 
these, coupled with 
careful designing by 
the skilled engineer, 
will make it possible 
to produce an aero¬ 
plane of much greater 
strength that will 
weigh no more than 
the present machine 
and present far less 
resistance. . . . Fast 
flying birds fold their 
legs snugly beneath 
them in flight. The 
racing aeroplane must 
do the same. We show 
a suggested arrange¬ 
ment for a folding 
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chassis...” Page 317 of issue mentioned 

All-metal construction and retractible 
landing gear in 1910! Truly this was a 
glimpse of the future of the airplane, 
even though the author of the article 
did underestimate the possibilities of 
future speeds when he wrote: “It is 
conservative to expect from such a ma¬ 
chine, after it has been developed by 
experimental work, speeds of from 100 
to 125 miles an hour.” 

In 1925, the Scientific American 
Trophy race in the National Air Races 
was restricted to planes with engines of 
less than 80 cubic-inch piston displace¬ 
ment. With these tiny engines of less 
than 20 horsepower, some remarkable 
speeds were made, the Trophy being 
awarded to “Jerry” Dack. who drove 
his little Powell biplane at an average 
speed of 76.41 miles per hour over the 
50-mile course. 
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A still different type of contest has 
been arranged for this year. Another 
Scientific American Trophy will be 
awarded at the National Charity Air Pag¬ 
eant, under the auspices of the United 
States Amateur Air Pilots Association, 
to be held at Roosevelt Field, Mineola, 
New York on October 7th and 8th. In 
the contest for this prize, sports plane 
pilots will be given an opportunity to 
demonstrate their ability to make im¬ 
provements on their own planes. Only 
manufactured planes are eligible for 
this contest, in which the award will be 
made to the pilot who. In the opinion of 
the judges, has made the most outstand¬ 
ing improvement on his or her plane 
since its purchase. The judges will take 
into consideration three factors when 
making their decision: safety, scientific 
advancement, and improvement over 
manufacturer’s advertised performance. 

T HIS latest trophy to be offered will 
become the outright property of the 
winner. There are no restrictions on en¬ 
trants other than that they be members 
of the sponsoring pilots association. The 
committee for this award will consist of 
Prof. Alexander Klemin of the Daniel 
Guggenheim School of Aeronautics, 
chairman, James B. Taylor, Jr., and 
Jerome Lederer. 

Minor awards that have been pre¬ 
sented by Scientific American this 
year consisted of subscriptions to the 
same publication, which were given to 
three winners at the 1933 National 
Championship Model Airplane Meet, and 
to one model builder at the State Model 
Airplane Meet held in Connecticut. 

Just as Scientific American has 
pioneered in the past in reporting the 
outstanding achievements and develop¬ 
ments in aviation, and has lent its sup¬ 


port to worthy projects whenever feasi¬ 
ble, so will it continue in the future. 
In the Scientific American Digest de¬ 
partment of each issue we shall, as al¬ 
ways, describe the latest advances in 
the art of flying with the same eye to 
accuracy that has prevailed in the past. 
Longer articles on aviation will ©#of 
tinue to be featured whenever the 
portance of the subject warrants graft, 
treatment. 


T HE Trophy awarded by this maga¬ 
zine in 1926 was for a race between 
larger planes than the previous year. 
This time engines of 300 cubic-inch dis¬ 
placement were allowed, and the planes 
had to carry a minimum load of 170 
pounds, exclusive of gas, oil, and water. 
The course was a closed triangle, five 
miles around, and the race consisted of 
12 laps. The winning pilot, A. H. 
Kreider, was awarded the bronze plaque 
for completing the race at an average 
speed of 94.5 miles per hour. 

The 1929 contest was of an entirely 
different nature from any other that 
we have sponsored. This time the air¬ 
craft designer was given an opportunity 
to demonstrate his ability to make work¬ 
ing plans for a plane that would meet 
certain requirements. The first prize 
consisted of a gold medal and 500 dol¬ 
lars. Out of a group of complete de¬ 
signs for small planes, which repre¬ 
sented a tremendous amount of laboi 
on the part of the entrants, the one 
submitted by James P. Rigby was final¬ 
ly selected as the winner. The prize 
was made possible by the co-operation 
of Col. R. Potter Campbell of the Amer¬ 
ican Cirrus Engines, Inc., with Scien¬ 
tific American. 


The Scientific American Trophy of 
1933 


Above: The first Scientific American 
Trophy, awarded to Glenn H. Cur¬ 
tiss in 1911. Left: The Trophy a- 
warded at the National Air Races 
in 1925. Below: The plaque won in 
1926 by A. H. Kreider in a race 
for sport planes. Right: Two of the 
three medals awarded for light-plane 
designs entered in the Scientific 
American contest in 1929 








A Recent Crop of Reflecting Telescopes, Made by Readers of tiIScientific American and the Book “Amateur Telescope Making” 


fl/TARTLYN “astronomers" equipped with telescopes that magnify “trillions" of 
iVI diameters must wonder what has happened on earth within recent years 
Telescopes in every Earthian’s hade yard, on his roof. Excited Earthians making 
moie telescopes by day, hardl.v time enough left to use them at night. The very 
Earth bristling with tubes pointed skyward Big as the Martian's telescopes are (in 
the fiction yams, anvway) they cannot find the real Incitant: a single volume bound 
in red, “Amateur Telescope Making " That book started a real hobby, and above 
are some of the real hobbyists with their handiwork. 

It is regretted that more space cannot be given to the individual descriptions, 
but this would fill a special magazine. How many would subscribe to one t 

CD Six-inch skeleton tube Newtonian type, made by Edward Shapranski and 
Michael Stopen, 540 Sayre Ave., Perth Amboy, N. J Cost, ten dollars (2) Henry 
Schoultz and Homer Hagstrom of the Minnehaha Academy, Minneapolis, Minn, 
and six inch telescope with finder. (3) The seventh of a series of telescopes made 
by Ralph Menke, 025 Jefferson Ave., Hebron, Nebraska (4) Myron A* Elliott, 1120 
W Prairie St, Taylorville. HI., used a wooden tube and obtained better seeing than 
with a previous metal tube (5) An old Ford rear axle, two worms from an Essex 
window, and a finder made of a spectacle glass and a linen tester are embodied in 
this telescope, made by Horst Ixmer, 1137 S 73 St., Milwaukee, Wis. (6) F. C. 
Keniston, Natick. Mass., made this one for spotting rifle targets. (7) Edward 
Katyll, 3416 N, Keating Ave., Chicago, and a 4-inch refractor. The objective is by 
Bausch and Lomb. (8) A five-inch reflector made by Baxter Eaves. 265 S. Hirst 
St, Philadelphia, and a friend. (SA) Glynn Reavis, 148 S. Olive, Pittsburg, Kas., 
and a 7-inch reflector. Mounting made of Ford parts and pipe fittings. (9) A tube¬ 


less reflector made by C. C Carter, State's Attorney, Winchester, Ill (10) 1 ?f s ^ ng<ie3 ^; Hossendale, Lancs., England. (23) H P. Matthews, 107 East Main 


Highway, Copperton, Bingham Canyon, Utah, with a portable telescope which he 
vntes shows the polai caps on Mars very distinctly, the bands on Jupiter 'are 
remarkably clear." (24) "I have read fine newsprint at a distance of four city 
%cks with this S-inch telescope," says A. H. Hearn, 1004 S. W 25 St., Oklahoma 
&’ and headlines three miles away" (25) A 6-inch reflector made by 

Jabert S Stewart and John H Nelson, 256 East 37 St, Brooklyn, N Y (26) 
n?^ abl A- t , el f c ^ r)e n i, ad l at a cost of ten dollars by Cecil Olmstead, of Armona, 
i^lif (20 ^Jthur R. Chennell, 4804 Algonquin Road, Des Moines, with Alfred 


i^. —' j ,7, t -ivutiu, i/co inuiues. vviia Airrea 

JBderson, made this instrument In it are * “three brake drums, two valve handles a 
marking machine pedestal and gears from a cream separator." *. 


Koivisto, Wadena, Minn , and a 6-inch telescope magnifying 110 diameters De¬ 
mountable two-part portable tube for transportation in a car (11) Custer C Baum, 

904 Eleventh Ave., Helena, Mont, and telescope, which he says “works admirably. 

(12) Telescope built in a remodeled chickencoop, by C F. Welsh, 1120 S Ring , 

Honolulu. “How this telescope-making 'disease' does spread" he writes (13) Artnur 
De Yany, 929 Grand Ave., Davenport, la , says, “I have made at least ten mirrors 
of sizes 6 to 16 inches. Give me a junk yard and I will build you a good telescope* 

(14) D. R. P. Coats, manager of broadcasting stations CJRW-CJRX-CJRM, Winni¬ 
peg, writes, after making this telescope, “I never tackled anything which made 
such demands on my patience, and I have rarely completed anything which nas 

given me such a happy feeling of worth-while accomplishment” (15) L St Jem. , , /gprC'V"*' —« 57^ , ^uama aits auras 

Hely, MD , Richmond, Calif, with one of several telescopes he has made. (16) ,«m the picture. (-9) James Babcock, State College, Pa , states that this 6-inch 

E. L. Price, Jr, 1802 Jefferson Ave., Nashville, and 6-inch telescope which gave Elector was made at a cost of $17. 1 0 (30) Jack Wells, Walter Hamsch and 

excellent results " (17) “Building a telescope from the instructions in Atmtezr , m wells, 417 Oak St, Roseville, Calif, and their three reflectors (31) A six- 

Tclescope Making is a pleasure which one will not soon forget," writes T. R jg tubeless mounting, with camera attached for lunar photography, made hy 
Pettigrew, 904 N. Acacia St, Compton, Calif (18) Joseph Leerman, 3019 East Haiti- | pth K Kimball, Fairways Apts , Pelham Manor, N. Y., for use on a roof. (32) 
more St, East Baltimore, Md., with his skeleton tube telescope. (19) “The entire -*0 ^^copes—-a ..^-inch refractor and 6-ineh reflector—made by Paul R. Weise, 

outfit cost me 35 dollars " says J. E Nuquist, 1417 QS " ' ' ^ “ . . “ . 

very plain, the moon most interesting." (20) Andrew 

Concord. N H., says, “The entire telescope cost me on^ -u wu aia . t—* ~- •, - -„„ 

Elkins, high school teacher, 229 Carillo St., Santa Rosa. Calif.. and his 10 -men the time and labor spent (35) This telescope has exceeded in every re¬ 
telescope, (22) A little 4-inch Herschelian telescope, with hemispherical base w all expectations as to its capacity, lack of distortion, magnification and 

facilitate swinging, and adjustable “scissor” control, made by John H. Hinuie, m. ho says its maker, Leo G. Glasser, Jr , 160 Madison St, Wilkes-Barre, Pa.; 


who continues: “A never-failmg source of delight is the look of wonder on the 
faces of visitors at their first glimpse of the rings of Saturn seen through it" 
(36) Lawrence Davenport, 743 Pacific Ave., Long Beach, Calif., constructed this 
entire instrument at a cost of 27 dollars The mounting is welded throughout (37) 
A 914-inch telescope with skeleton tube of channels and angles, made for 35 
dollars, by Joseph A McCarroll, 521 Palisade Ave., Teaneck, N J. (38) H F 
Bachman, 203 E 12 St., North Platte, Neb. says that, with this telescope, “the 
craters of the moon, Jupiter's satellites and the rings of Saturn can be seen very 
plainly." (39) Made by Orville Guthrie, Route 2, Mukwonago, Wis (40) Bert 
Felsburg and his father, of Frackville, Pa , and their six-inch telescope. (41) J. 


3 lumn" tetesmnp mJdp'hv 'iTnh £7™ ( ? 8 K£ spinal B * J*itherspoon. banker, and Dr J. M. Browder, dentist, of Weatherford, Texas, 

telescope madefy Bob Burn^ 3-6 Courtland,^N. E, Atlanta Mrs Burns made this one at a cost of $22 95, largely from discarded materials (42) Latest 

of several telescopes built by H E. Devereaux, 253 Horton Ave , Lansing, Mich 
The mounting is made of standard pipe fittings Mirror, 9 inches. (43) Dr Bert 
R. Carlson, 3756 27th Ave. S, Minneapolis, Minn., with Theodore Haeussler, musi¬ 
cian, made this 10-inch reflector Magnification, 320 diameters. (44) Skeleton tube 
reflector made by Edwin P. Martz, Jr., 726 N Elmwood Ave , Oak Park, HI., who used 
a four-dollar microscope for his eyepiece, giving powers of 130 and 220 diameters 
(45) A 10 V 2 -inch reflector made by Yince Stasny, 4724 South 13 St, Omaha Neb 
Cost, about 25 dollars The light mounting is merely temporary—it would be too 
light for permanent use (46) A little 3 % -inch portable “motor car" telescope made 
by Charles A. Lower, 1032 Pennsylvania St., San Diego, Calif. The mounting is 
entirely of wood. (47) Carl Elias (address lost) and an 8-inch reflector. Mr. Elias 
a true enthusiast, has about ten telescopes, one being a homemade 4-inch refractor 
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The Pennsylvania Electrifies 



Powerful electric locomotive of the type used on the electrified portion of the 
Pennsylvania Railroad. Overhead trolleys and other details are shown here 


By J. V. B. DUER 

Electrical Engineer, Pennsylvania Railroad 


T HE Pennsylvania Railroad is en¬ 
gaged in what is one of the greatest, 
if not the greatest, single electrifica¬ 
tion project ever undertaken in this 
country, or in any other. It consists in 
the electrification of 1082 miles of rail¬ 
road track, serving the great cities of 
the eastern seaboard from New York to 
Washington, and extending westward to 
the Susquehanna River, in the heart of 
Pennsylvania. This project was an¬ 
nounced by the management of the rail¬ 
road in the latter part of 1928, and was 
planned to extend over a period of 
years, various sections and extensions 
to be constructed as conditions war¬ 
ranted. It was planned to handle not 
only passenger trains, thus adding to 
the comfort and convenience of the thou¬ 
sands of passengers carried in this ter¬ 
ritory, but freight trains as well, thus 
improving the reliability of this most 
important service, and expediting the 
handling of millions of tons of freight 
annually. 

Just as Rome was not built in a day, 
this tremendous project was not de¬ 
cided upon overnight. There were many 
important questions to be decided be¬ 
fore it could be known whether such a 
major undertaking could be justified. 

T HE function of a railroad is to serve 
the public, as far as transportation 
is concerned, in the way the public 
wants to be served, and this problem 
is being continually studied with a view 
to so developing the art that a better 
and greater service can be rendered. 
Also, as in any other business, the rail¬ 
road must make some returns on the 
capital invested if it is to survive. 

In considering the electrification of 
a steam railroad, therefore, two of the 
vital questions that must he answered 
are: 1—How and to what extent will 
this improve the service rendered the 
public? 2—Will the expense of the elec¬ 
trification he justified by the returns 
received from the investment? 

The service to the public is composed 
of passenger and freight transportation. 
As has been mentioned, electrification 
brings added comfort to passengers and 
may, in some cases, reduce the sched¬ 
uled time of trains. Electric operation 
of freight trains will decrease the time 
of freight in transit, as well as improve 
the reliability of prompt delivery of 
material. It is, of course, imperative 
that both of these services be rendered 
the public at as low a cost and at such 
speed as is consistent with Safety, con¬ 


venience, and reliability of operation. 

In order to reach a decision as to the 
use of electric power for the handling 
of this transportation, it was necessary 
to be sure that adequate and reliable 
electrical equipment was, or could he 
made, available. And in order to have 
a basis for determining this all-impor¬ 
tant question, it was necessary to decide 
what system of electrification would be 
best suited for the needs of the traffic 
in the territory involved. These two 
questions had to be decided before the 
time and expense of estimating the cost 
of this major project could be justified. 

There are two systems of electrifica¬ 
tion in use in America for trunk line 
service. One is the direct-current sys¬ 
tem, with 600, 1500, or 3000 volts im¬ 
pressed upon the third rail or trolley 
wire. The other is the alternating-cur¬ 
rent system, with a voltage of 11,000. 
At the time the study was undertaken. 
The Pennsylvania Railroad had in ser¬ 
vice for suburban traffic 89 route miles, 
or 275 track miles, of the latter system 
of electrification—that is, 11,000 volts 
alternating current. Ever since the elec¬ 
trification to Paoli, Pennsylvania, in 
1915, the engineers of the railroad had 
been studying this problem, and it 
had been decided that the alternating- 
current system was b^st suited to the 
requirements of The Pennsylvania Rail¬ 
road service. 

With this as a basis, it was possible 
to proceed with the study of the equip¬ 
ment situation, with which the engineers 


were, of course, continually in touch. 
There were many angles to this study. 
Could satisfactory locomotives, both for 
freight and for passenger service, be 
produced? What type of substation 
would best suit the needs of the service? 
How frequently should these substations 
be spaced, and what should be their 
capacity? What should he the voltage 
of the transmission system to supply 
these substations? What type of con¬ 
struction should be used to support 
these transmission lines as well as the 
overhead trolley or catenary system? 
What would be the effect of the electri¬ 
fication on the railroad’s own and other 
neighboring communication systems? 
What would be the best signal system? 
Where should the tremendous amounts 
of energy required be obtained? What 
would be the demands of the service 
10,15, or 20 years in the future? These 
and many other important questions 
had to he considered. Needless to say, 
each of these problems, in itself, re¬ 
quired a careful and exhaustive study, 
including consideration of relative cost 
and reliability, the state of development 
of the art, and the trend of future de¬ 
velopments. 

T HE study on locomotives disclosed 
that developments in motor design 
would permit the use of smaller motors 
than had heretofore been used to pro¬ 
vide the same or greater horsepower. 
This was important as it permitted 
placing the motors between the driv- 
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ing wheels, thus eliminating the neces- work was started between Sunnyside fication project. This work, as well as 

sity for side rods and jack shafts. These yard on Long Island and New Bruns- that between Manhattan Transfer and 

and other improvements in design and wick. New Jersey. This section of the New Brunswick, is now completed, and 

materials were sufficient to warrant the railroad, which includes the Pennsyl- passenger trains are being operated 

decision that satisfactory locomotives vania terminal area in New York, pre- electrically between New York and Phil- 

would be available. sented some of the most difficult adelphia. This electric operation will 

Studies of the other questions re- problems of construction and operation, include New York-Washington trains 

suited in the decisions that the voltage Sunnyside yard consists of a multi- as far south as Wilmington, Delaware, 

of the transmission system should be plicity of tracks with many switches, and trains from New York to the west 

132,000 volts; that the transmission cir- cross-overs, and so on. It is here that as far as Paoli, Pennsylvania, 

cults should be carried on the same most of the trains leaving Pennsylvania The construction between Wilming- 
structures that support the catenary Station are made up. The Pennsylvania ton, Delaware, and Washington, D C., 

system; that, in general, four such cir- Station area in Manhattan is likewise has been started, but is not. at present, 

cuits should be provided for; that, while a complicated network of tracks, as actively progressing, 

inductive interference with communica- well as being an exceedingly busy ter- 

tion circuits would be present, it could minal. A total of 521 trains, including AS has been mentioned, the 132,000- 

be adequately taken care of; that ade- those of the Long Island Railroad, leave -Tjl volt transmission lines are carried 

quate sources of power would be avail- and arrive at this station daily. along the railroad on the structures 

able at convenient points; and that it Pennsylvania Station is served from which supply the catenary system. At 
would be entirely possible so to design the east by four tunnels between Man- the sub-station locations, which are at 

and construct the system as to provide hattan and Long Island. These tunnels intervals of from six to ten miles, these 

for expected future growth. presented an important and difficult circuits are arranged so that they may 

problem, as clearances were small and be sectionalized and taps are taken 

1TH these questions decided, it a catenary system carrying a pressure from them through disconnecting 

was necessary to make a detailed of 11,000 volts requires most careful switches to the transformers. These 

and careful estimate of the costs of the utilization of space when such space is transformers step the voltage down to 

project and of the savings to be ex- at all limited. Furthermore, the entire 11,000 volts. 

pected. After the entire study was com- area between Sunnyside yard and Man- One of the most interesting consider- 
pleted, the decision was reached and hattan Transfer, a distance of approxi- ations concerns the locomotives, which 

the announcement made by the man- mately 13 miles, was already electrified have been already mentioned briefly, 

agement that the railroad would pro- with a direct-current, third-rail system, In the first place, those for passenger 

ceed with the electrification and this, in itself, presented many prob- service must be fast, relatively light. 

At the time this announcement was lems which would not otherwise have and powerful. Two types of engines will 

made, the only non-electrified suburban been met. be used for this service—one with four 

service operating out of the Philadel- There were, of course, other busy driving wheels and one with six. They 
phia terminal was that between Phila- terminals, such as Philadelphia, Balti- will develop 2500 and 3750 horsepower, 

delphia and Trenton, and between more, and Washington; but none of respectively, and are both capable of 

Philadelphia and Norristown. The rail- them presented all of the difficulties speeds up to 90 miles per hour, 

road had inaugurated extensive im- which had to be overcome in New York The freight locomotive, designed for 

provements in the Philadelphia terminal This work has been successfully com- lower speeds, has eight driving wheels 

area, including a new underground sub- pleted as far west as Manhattan Trans- and will develop 2500 horsepower, with 

urban station, and it was necessary to fer, and trains have been operating with a maximum speed of 54 miles per hour, 

complete the suburban electrification in alternating-current locomotives in this It is exnected that aonroximatelv 

time for the opening of these new area for some months. 816,000,000kilowatt hoarser year wifi 

aci ities. lis was done, and electric The next step in the program was be required for the operation of trains 
service was inaugurated on the above closing the gap between New Brunswick w h en this project is completed. This is 

sections m the summer of 1930. and Trenton. This section of the rail- probably sufficient energy to furnish 

While construction was still m prog- road presented no major problems light for over one million small homes, 

ress on the suburban electrification, which are not met in any large electri- l t WO uld 9 of course, be possible to 

quote numerous statistics covering the 
vast amount of copper and steel and 
cement and other materials which will 
be used m this project, as well as the 
amount of freight and the number of 
passengers which will eventually be 
transported by electric power, but such 
statistics would be of primary interest 
only to a few. From the engineer’s 
standpoint, the project presents the op¬ 
portunity for the realization of an ideal 
of service. Its magnitude and its possi¬ 
bilities are great enough to stir the 
imaginations of the most prosaic. The 
accomplishment of harnessing that 
giant modern slave, electricity, to the 
great fleet of trains of The Pennsyl¬ 
vania Railroad and forcing it to per¬ 
form the arduous labors of transporting 
thousands of passengers and millions of 
tons of freight is one of which those 

Typical step-down, sub-station, showing the transformers, the high-tension who have helped with the project may 

over the sub-station, high-tension switches, lightning poles, and other details feel justly proud. 
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Photography With Semi- 
Invisible Flashes 

B Y specially coating the inside of Mazda 
photoflash lamps with a peculiar dark 
blue dye, the glare or \isual annoyance of 
flashlight photography is reduced to a prac¬ 
tical minimum and the really brilliant flash 
remains visible to the camera but hardly 
noticeable to the eye, according to J. H. 
Kurlander, engineer of the Westinghouse 
Lamp Company, Bloomfield, New Jersey. 
The dye coating on the bulb reduces the 



Dyed photoflash bulbs reduce glare 
for certain photographic effects 


ordinarily visible light emanations by some 
50 to 75 percent, making the flash appear 
as a soft Hue glow instead of the familiar 
brilliant white light from the standard 
clear bulb photoflash lamp Yet the photo¬ 
graphic effectiveness of the remaining blue 
light for some photography is not seriously 
impaired as it falls in that region of the 
light spectrum having high actinic value 
“Where a photograph for record and not 
so much for artistry 1 of color is the impor¬ 
tant aim, the combination of a photoflash 
lamp emitting only the very short wave¬ 
lengths of light together with a plate of 
the ordinary kind that is sensitive to these 
wavelengths, suggests a photoflash lamp of 
this unusual quality,” Mr, Kurlander said. 
“Many lamps of different colors are being 
studied for their effects on different sub¬ 
jects and, while not commercially available. 
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are of interest in showing how, with the 
photoflash bulb, there can be a color control 
heretofore impossible with flash paper and 
powder.” 

Aluminum Welding Flux 

NEW all-purpose aluminum welding 
flux, Oxwreld Aluminum Flux, has just 
been announced by The Linde Air Products 
Company, This new” flux is intended to re¬ 
place the two fluxes previously marketed, 
one for welding pure aluminum and the 
other for welding aluminum allots, and is 
said to do everything that the\ would do. 

Submerged Shotgun Bursts 

SERS of shotguns have for many years 
discussed the question of whether or 
not a shotgun wnll explode when the entire 
gun is held beneath water. Recently we 
were asked this question but it appeared 
that no definite answer had ever been ob¬ 
tained by test. We therefore asked our 
friends, the Remington Arms Company, 
Inc., if they would conduct such a test for 
us so that we might settle the question 
once for all. This test was recently con¬ 
ducted by their ballistic engineer. Major 
W. E. Witsil, and he reports as follows* 
“A 12-gage Remington double-barrel 
shotgun was used m the test. The gun was 
totally submerged in water to a distance of 
approximately 24 inches. One shell only 
was fired, this being a 12-gage ‘Arrow Ex¬ 


press’ 6c loaded shot shell Filing of one 
ban el resulted in the opening of that bar 
rel longitudinally for a distance of 10 T k 
inches, the burst beginning inches 

from the breech It is concluded from this 
test that the watei was responsible for the 
shotgun burst. 

“When the shot was fired, a report not 
unlike the sound of a 22-caliber cartridge 
being fired, was heard. No unusual dis¬ 
turbance of the water was noticeable. A 
senes of air hubbies of very short duration 
was observed ” 

Metals in Teeth May Generate 
Electricity 

T is well known that when teeth aie re¬ 
paired or replaced with different kinds 
of metals, electricity may be generated m 
the mouth just as in the cell of an electric 
battery. Cases m which this electricity 
caused pain and sores in the mouth were 
recently reported to the American Medical 
Association by Dr. Everett S. Lain, pro¬ 
fessor of dermatology and radiology at the 
University of Oklahoma School of Medi¬ 
cine. 

Human saliva is a good electrolyte, Dr. 
Lain has found from repeated experiments 
Thus every mouth in which there are 
plates, bridges, crowns, or fillings of dis¬ 
similar metals may become a complete 
galvanic battery. 

If all the crowns, amalgam fillings, and 
other dental material in a mouth are made 
of the same metal, or of metals nearly alike 
in electromotive force, there is no trouble 
Gold and silver and copper, for example, 
are not so different m this respect, so that 
when their ions are dissociated by the 
saliva, hardly any current is generated. 

But the difference between gold and 
certain other common dental metals, such 





When this shotgun was discharged under Water, the barrel burst 
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as aluminum and zinc, or the recently sug¬ 
gested chromium, is quite large, ''ft'hen two 
such dissimilar metals are used m the same 
mouth. thev may act as the two opposite 
poles of an electric battery. The current 
generated is sufficient to cause serious 
trouble, Dr. Lain lias found. 

Dentists have for many years recognized 
the possibility of electric shocks and nerve 
soreness resulting when dissimilar metal 
dentines happen to come in contact. Dr 
Lain pointed out in his report. To avoid 
such occurrences, they have made a prac 
tice of grinding shoit one of the metallic 
contacts. Dr. Lam suggested that manufac¬ 
turing dental laboratories should try to 
supply dentists with materials of the same 
electro-potentiality to avoid producing m 
the mouth a current strong enough to cause 
trouble. 

Dr Lain examined more than 300 mouths 
which contained dissimilar metallic den¬ 
tures. Nearlv three fourths of them showed 
some signs of the eleetnc current action.— 
Science Sen >ce. 


Gulf Stream Overrated as Maker 
of Weather 

HE Gulf Stream is not responsible for 
the changes m America’s climate popu¬ 
larly attiibuted to it, sa>s the Weather 
Bureau, United States Department of Agri¬ 
culture. The true course of this “river of 
the sea*’ is shown in a chart recently pre¬ 
pared by the buieau’s marine division from 
its long-time records of the temperature 
of north Atlantic waters Although the cur¬ 
rent preserves its identity in the Florida 
straits, it merges moie and more with the 
vast north Atlantic circulation as it goes 
north. 

The contrast between the high tempera¬ 
ture which the Gulf Stream carries up from 
below T Cape Hatteras and the low tempera¬ 
tures coming in from the open Atlantic 
around the Grand Banks of Newfoundland 
produces a rather sharp margin m current 
and temperature, the warmer water flowing 
northeast past the colder w T ater that moves 
more sluggishly southwest. This contrast is 
most marked in winter. 

Only m winter is the Gulf Stream accom¬ 
panied by temperatures far above those of 
the surrounding waters, the map shows. The 
effects of the Gulf Stream on the weather 


are moie pronounced in Europe than in the 
United States, although it does exert some 
influence along the southern part of its 
course. The Gulf Stream is not responsible 
foi the predominance of mild winters along 
our eastern seaboard since about 1905. The 
climate there, the Federal weathermen point 
out, is the result more of what happens 
over the land to the north and west than of 
what happens over the sea to the south and 
east 

A Correction—Gladly Published 

E learn that our statement on page 
112 of the September number—that 
the 40-inch refracting telescope at the 
Yerkes Observatory was nightly used for 
opening the Century of Progress Fair at 
Chicago, in connection with a photo-electric 
cell and relavs—was wrong, in that the big 
telescope was used thus but once—on the 
opening night Director Otto Struve of the 
Observatory advises us that “it would have 
been entirely contrary to the purpose and 
spirit of a research institution to continue 
these perfoimances nightly. . . . The Yerkes 
Observatory did not participate on any of 
the nights following the opening cere- 
monv ” 


Aluminum Oven for Chemical 
Laboratory 

O NE chemist who isn’t taking any 
chances with test tubes and bottles 
exploding in his laboratory is J G. Ford 
of the Westmghouse Electric and Manu¬ 
facturing Company. His invention, primarily 
a safety device, now appears to have other 
advantages which may recommend it as a 
standard piece of chemical laboratory 
equipment. Mr. Ford has designed an 
oven made of a solid block of aluminum m 
which he heats such samples as may ex¬ 
plode. The new testing oven is designed 
for the Sligh oxidation test of oil samples, 
a test to determine the tendency of an oil 
to “sludge” or become “gummy.” A small 
quantity of the oil under test is placed in a 
flask and the space over the oil filled with 
pure oxygen. The flask is stoppered, then 
placed in an oven which is maintained at 
392 degrees, Fahrenheit. At this high 
temperature, the pressure of the oxygen 



An aluminum casting is used as an 
oven in the chemical laboratory 


increases and the oil sample becomes high¬ 
ly volatilized. Though very seldom, the 
test sample sometimes explodes. 

By the former method, the test flasks 
were heated by inserting them in a bath 
of hot castor or mineral oil. If the test 
sample exploded, it invaiiably ignited the 
oil and showered the burning fluid about 
the vicinity. On several occasions, at¬ 
tendants were severely burned. To eliminate 
the possibility of such accidents, Ford has 
substituted for the oil bath a solid block 
of aluminum m which holes have been 
drilled for the insertion of the test flasks. 
In case the sample explodes, there is no 
possibility of fire and attendants aie not 
endangered. 

Other advantages of the aluminum oven 
are cleanliness of the test flasks and elim¬ 
ination of the necessity of frequent change 
of oil bath.— A. E. B 


A Scientific Padded Cell 

N the general engineering laboratory of 
the General Electric Company at Sche¬ 
nectady there is a padded cell—a room 
within a room, of such construction that 
outside sounds, and even building rumble, 
cannot enter. 

The outer wall is of sound-absorbing plas¬ 
ter; next within is hollow tile; then an air 





A glass house, built by Century Homes, Inc., demonstrates 
the home of the future as visualized by the architect, George 
Fred Keck, and reduced to an actuality by that company. 
The ground floor, including garage, airplane hangar, and 
recreation room, has opaque walls. The living quarters, and 



the solarium on the top deck, have all-glass exteriors, privacy 
being obtained, when desired, by means of shades and Vene¬ 
tian blinds. Even the interior walls are of black and opaque 
glass. There are no windows, ventilation being obtained 
by air-conditioning equipment. Living room is shown at right 
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space; felt; another wall of sound-absorb¬ 
ing plaster; more air space; sheet iron; 
air space: lath-work, and then a thick layer 
of cotton waste—with a total thickness of 
about 18 inches. The ceiling of the inner 
room is similarly constructed; and the door 
is supported on a felt blanket. Heavily 
padded double doors isolate the room. 

Within the room—where lack of reflec¬ 
tions causes one’s voice to sound strange— 
are conducted experiments to determine the 
amount and type of noise produced by 
motors, fans, and many other kinds of 
equipment. The measurements are made 
with a noise meter which is a product of 
the same laboratory. 

Possible Airlines Across the 
Atlantic 

AS the newspapers have told us, Col- 
XJLonel Lindbergh is mapping and sur¬ 
veying in the north Atlantic, particularly 
over Greenland, for possible emergency 
flying fields. Colonel Lindbergh is not 
resting on his laurels by any means and 
is constantly rendering professional services 
of the highest value to American avia¬ 
tion. As usual, Lindbergh is employing his 
Lockheed Sirius seaplane. We have de¬ 
scribed this machine previously in our 
columns, but a drawing, which we re¬ 
produce through the courtesy of Aero 
Digest , showing the arrangement of the 
various components, is of special interest. 

It may be asked why Pan-American and 
Colonel Lindbergh are for the moment 


lems in navigation and radio aids have to 
be thoroughly considered. Piloting per¬ 
sonnel of long experience in ocean flying 
will have to be highly trained. Weather 
hazards must be met, particularly in win¬ 
ter flying m the north. Engine reliability 
has to be practically perfect. Engine fail¬ 
ure followed by a forced landing in mid¬ 
ocean will always be hazardous. 

The southerly route from New York to 
Portugal via the Bermudas and the Azores 
has much to recommend it. It is an all- 
year course with almost ideal flying con¬ 
ditions. The average temperature is around 
70 degrees, Fahrenheit, which is just right 
for both passenger and engine. The long¬ 
est water jump, 2000 miles between the 
Azores and Bermuda, is approximately the 
same as the distance over water between 
Newfoundland and Ireland, but without 
the fog conditions to be found on the 
more northerly route. Also, the New York 
to Portugal flight is a two-way trip. Air¬ 
planes can go either east or west without 
waiting for ideal winds. The difficulty with 
the route is that it is 4000 miles long, 
600 miles longer than the Great Circle 
route from New York to London. 

Nevertheless, the southerly route is in¬ 
finitely preferable to the shorter Great 
Circle airlane from New York to Halifax, 
Newfoundland, and then to Ireland. Here 
fogs, storms, and winds form great hazards 
and since the water jump is still 2000 
miles—a great bar to commercial payload 
—it may be authoritatively said that the 
Great Circle route cannot be preferred to 



Above; Three transatlantic air routes drawn on a projection that gives almost 
a true scale over the entire area shown. Below: Details of CoL Lindbergh’s plane 


the southerly route for many years to 
come. 

When we come to the Aictic route. 
New York-Halifax-Labi ador-Greenland-Ire- 
land, the survey of which Lindbergh is 
now concentrating on, we find a number 
of difficulties. The total distance on this 
Arctic flight is 5200 miles, which is a 
serious handicap for speedy operation. 
Fogs, storms, cold, snow, bad landing 
facilities on water and on land resulting 
from freezing conditions for a large part 
of the year are other difficulties Darkness 
for 22 hours daily may be expected for 
six months of the year. In the case of a 
forced landing, the Eskimos must be de¬ 
pended upon for shelter and help. The 
greater part of the region flown over on 
the route is barren waste land, and ice 
floating upon the sea. The great advantage 
of the Arctic route is that it has ten re¬ 
fuelling stops and no long water jumps. 

Williams, a competent Atlantic flyer, 
favors the southerly route. Pan-American 
evidently favors the northerly route. 

It can be seen what tremendous impor¬ 
tance the Colonel’s present expedition has 
for the future of transatlantic transporta¬ 
tion. He is perfectly aware of all the 
difficulties and his report, supplemented 
by investigations made by Pan-American 
Airways and various expeditions to Green¬ 
land and Labrador, will give the last word 
on the subject. If his findings are favorable, 
Pan-Ameilean hopes to put its large flying 
boats, now undei construction at the 
Glenn L. Martin and Sikorsky plants, in 
operation by the spring of 1935.— A. K 

Safety Hints for Private Pilots 

T HE Department of Commerce m its 
various bulletins gives many hints on 
safety to private pilots. Specialized knowl¬ 
edge is particularly needed by the private 
pilot who is too ambitious merely to fly 
around an airdrome but wishes to fly cross¬ 
country. Such ambition is natural and 
praiseworthy. The private pilot who wishes 
to undertake cross-country flying need not 
be thoroughly familiar with the mechanics 
of airplanes and engines, since the ser¬ 
vices of skilled mechanics can now be 
obtained readily at most airports. He 
should, however, acquire at least an ele¬ 
mentary knowledge of navigation and 
meteorology. 

Our readers are advised never to take 
a cross-country hop with a friend who may 
be an excellent flyer but who cannot plot 
and follow a course, or detect and inter- 


concentrating their investigations on this 
northerly route. Wnting in Aviation , the 
well-known pilot, Roger Q. Williams, ably 
discusses the question of the three alter¬ 
native routes as drawn on a map pre¬ 
pared by the Topographical Survey of 
Canada. 

There are a number of problems which 
have tp he solved before scheduled ser¬ 
vice across the Atlantic can be counted 
upon. Adequate flying equipment must 
be provided with sufficient useful load, 
over and above the huge fuel load, in the 
form of passengers, mail, or express to 
give the ! possibility' of commercial ex¬ 
ploitation. Flying speeds must be stepped 
up to offer the greatest possible advantage 
over fast and comfortable steamers. Prob¬ 
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Scientific American’s 

Amateur Telescope Making 

NCE more revised and greatly enlarged—more than 50 
percent larger than the previous edition. Many new con¬ 
tributions, new notes, new illustrations. A mine of practical, 
definite, concrete, working instructions and information—a 
real shop hook. From it thousands of SCIENTIFIC AMERICAN 
readers have already made their own astronomical telescopes 
—real instruments, not toys. By doing all of the construction¬ 
al work—making the mounting, grinding and polishing the 
concave glass mirror disk and silvering it—the amateur may 
create his own telescope. A six-inch diameter (beginner’s 
size) magnifies 50 to 200 diameters. Will read a watch at a 
mile and reveal many wonders of the heavens. Cost about 
$25; value about $250. The constructional work is real fun. 

No special tools required—just your two hands. 

u Amateur Telescope Making” clearly explains each step 
in the fascinating work with glass, whether for reflecting or 
refracting type of telescope. Lists of dealers in put-up sets of 
materials, with actual addresses, are included. Do this work 
in your home at odd moments. 


To Present Owners of “Amateur telescope Making”: 

T HE new edition contains what was in lepresent an attempt to cover all of the 

the old, plus the following: A new ten- fine details of the process and anticipate 

chapter part entitled “Contributions by Ad- all of the pitfalls, and are the longest ever 

vanced Amateurs,” which contains the Hin- published anywhere. Other notes cover: the 

die monograph (Cassegrainian and Grego- diffraction ring tests (long) ; slit test; test 

nan), and chapters on flotation systems for for strain (polanzed light); new strokes in 

larger sized mirrors; flat making; solar grinding; whipping pits; Hindle’s meth- 

spectroscope making; celestial photogra- od of testing at zonal foci; calculating size 

phy; accuracy in parabolizing; new Ron- of diagonal; conic sections; binocular tele¬ 
chi test (clearly explained) ; new test for scopes; turret telescopes; eyepieces; find- 

Gregorians; simple clock drive. In Part ers—these are only a few. Many new 

IX, Dr. Hale’s instructions for making a drawings by Porter, and selected photo¬ 
solar observatory (spectroheliograph) have graphs of telescopes already made, are 

been included. The Miscellany has been included. Errata in earlier editions cor- 

greatly extended by notes both short and reeled. New book lists, new materials 

long, based on actual difficulties reported list, new directory, 496 pages, but the 

by workers-—especially on lap making and price remains the same three dollars. Keep 

silvering. The new detailed instructions and up with the advances in the art—Possess 

digest of scattered literature on silvering this new edition! 

“AMATEUR TELESCOPE MAKING” 

Postpaid 83.00 ($3.35 Foreign) 

SCIENTIFIC AMERICAN 24 West 40th Street New York, N. Y. 
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OfNiil photograph. L. S Armj Air Carp- 

The latest Army airship, discussed in the columns below 


pret significant weather signs. There are 
plenty of opportunities of acquiring such 
an elementary education. There are many 
excellent text hooks available; ground 
schools provide short courses for private 
fleers; the government departments fur¬ 
nish many maps and information bulletins 
For the private flyer to acquire a knowl¬ 
edge of Air Commerce regulations is not 
out of place. Here are some of the simple 
questions which inspectors of the Depart¬ 
ment require to be answered: 

What is the minimum altitude m flying 
over open countrv? Is it a violation to 
stunt over an airport? Is it necessary to 
take off into the wind? In what order 
must craft give way—airships, airplanes 
and balloons?— A. K 


Army Lighter-tlian-Air 

T HE joint Congressional Committee 
has reported to the effect that Navv 
construction of large rigid airships should 
he continued. We believe that the Army’s 
lighter-than-air work, less spectacular and 
less well known to the public, is equally 
meritorious in its appropriate sphere. The 
Army builds a far smaller type of airship 
than the Akron or the Macon; the biggest 
Army dirigible has a displacement of only 
400,000 cubic feet, is far slower than the 
Macon type, and is non-rigid, relying for 
maintenance of its shape on internal gas 
pressure rather than on structure. These 
comparatively small Army airships are 
utilized in coast patrol or defense. 

Paul B. Smith, an Army airship expert, 
makes an excellent case for this type of 
coast patrol aircraft. With a crew of six 
men, 6000 pounds of fuel, and 2400 pounds 
for armament, bombs, and special equip¬ 
ment, they can remain on duty for some 50 
to 75 hours, while cruising at more than 50 
miles per hour. No airplane could possibly 
give the same type of service. The airship 
has plenty of bombs for submarine attack 
and the spy-basket can be lowered for dose 
observation of submarine bases or floating 
mines. Owing to the ability of the airship 
to hover practically without forward speed, 
it can be useful in the foggiest weather. 
It does not require a profound knowledge 
of military tactics to see that the small air¬ 
ship has real utility in time of war. 

The latest Army airship, the T.C. 13, is 
over 200 feet long, has a displacement of 
approximately eleven tons, of which four 
and a half tons are available for crew, 
equipment, fuel, and armament. The car is 


over 40 feet long, and contrary to usual 
practice is directly beneath the envelope, 
thus avoiding the resistance of suspension 
wires. An interesting feature is that the bot¬ 
tom of the car is in the form of a boat, 
permitting alighting on water. 

The airship is powered with two Pratt 
& Whitney Wasp 375 horsepower air-cooled 
engines mounted on outriggers. These en¬ 
gines are geared to 12-foot propellers Be¬ 
sides the two engines for propelling the air¬ 
ship, three small marine-type engines are 
utilized for driving various items of equip¬ 
ment. One of these small engines is used 
for supplying air to the ballonets maintain¬ 
ing the shape of the envelope. Designed 
by the Army Air Corps in its Materiel 
Division at Davton, Ohio, the airship was 
built by Goodvear-Zeppelm.— A - K 


The Arup; a Flying Wing 

M OVIE fans have recently been shown 
a novel flung machine, the Arup. 
which looks just like a flying wmg. In¬ 
vented by Dr. C. L. Snyder of South Bend, 
Indiana, the Arup. equipped with only a 
37 horsepower engine, has apparentlv de¬ 


veloped fine flying qualities, a top speed 
of 97 miles per hour as a single seater, 
and a good speed range, that is, a good 
ratio of top speed to slow speed The Arup 
lias a wmg area of 211 square feet, but a 
span of only 19 feet. The chord is enormous, 
namely 14 feet. The aspect ratio is thus 
\ ery low. By aspect ratio is meant the ratio 
of the wmg span to the chord In conven¬ 
tional machines, this aspect ratio is much 
larger, varying between five for a monoplane, 
to as much as seven or eight for a bi¬ 
plane. Outside of this startling departure 
m aspect ratio, the design does not vary 
greatly from the conventional There are 
the usual ailerons, rudder, and elevators, 
and an enclosed cabin for the pilot. 

There is not the slightest doubt that the 
craft has performed satisfactorily. Does this 
mean that decided progress from the 
conventional has been achieved? That is 
not at all certain. Such a low aspect ratio 
inevitably militates against aeiodynamic 
efficiency. The tip losses at the ends of the 
wmg are bound to be far larger than with 
the conventional long span wmg On the 
other hand the short wmg span makes for 
very light construction. The low aspect- 
ratio wing has this great advantage, how¬ 
ever, that it stalls at an angle far above that 
of the conventional long wmg Our guess, 
pending more technical information, is that 
the low aspect-ratio wing will be safer at 
the stall, but less efficient in cruising. Per¬ 
haps the increased safety will be worth 
some sacrifice in efficiency At any rate it 
is interesting to see such an experiment 
made .—A K 


A Portable Airplane Engine 
Starter 

VERY common form of starter for the 
airplane engine is the so-called in¬ 
ertia t}pe. This consists of a comparatively 
small flywheel which is brought up to an 
enormous speed of revolution. The starter 
is then clutched to the engine, and its high 
energy of revolution turns the engine over 
This is simple, ingenious, and effective. But 



The Arup: A close approach to the highly desirable frying wing 
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the Awheel has to be brought into action 
by an electric motor, which m turn has to 
be driven by an electric battery. To meet 
the demands of the starting process the 
battery has to be heavy, and the strain of 
starting is so high that the battery loses 
its reliability as the source of current foi 
radio and lighting. 

Now the Eclipse Aviation Corporation 
has met these difficulties by devising a 



The portable device that "winds 
up” the inertia starter of an engine 


portable electric energizer for the inertia ] 
starter. This consists of an electric motor, i 
operated on either D. C. or A. C., with an j 
appropriate drive connection to the fly¬ 
wheel. The young lady m the photograph 
has brought the portable starter to the side 
of a United Airliner, and is bringing the 
flywheel up to 12,000 revolutions per min¬ 
ute without the slightest effort 1 This is 
another useful wrinkle for the airline op¬ 
erator to adopt. The process of bringing 
up to speed, incidentally, takes only 13 
seconds.— A. K. 


A Safety Fuel Valve 

AT present, when an airplane lands and j 
XX the ignition is turned off, the gasoline 
tank valves must be closed by hand. Since 
crashes are sometimes followed by fires, 
even when the ignition switch has been 



The electrically operated fuel valve 

turned off, a valve to shut off the fuel sup¬ 
ply automatically should be a decided 
safety feature. A new electric valve for 
(Please turn to page 130) 


Heart Disease Then and Now 

An Increasing 
Challenge 

Three HUNDRED years ago we 
were still deep m the dark ages so far as the heart was concerned The 
greatest advance m the fight on heart disease has come within the 
past twenty years, and great strides have been made in its recognition 
and treatment We now recognize clearly a dozen causes wffiere a 
century ago only tw T o or three of them were even suspected But heart 
disease remains a challenge Before we can reach our aim—the pre¬ 
vention of heart disease—we need to learn more about its causes 

In an authoritative article in the October HYGEIA, Dr Paul 
D White makes a survey of the present status of the diagnosis and 
treatment of heart disease, and discusses its prevention The hopeful 
aspects of the fight the medical profession is making on heart disease 
will be of vital interest to the vast number of persons who suffer from 
heart ailments 

This is only one illustration of the authentic health informa¬ 
tion to be found each month m this publication 

HYGEIA, the Health Magazine 
of the American Medical Association 

deals with practically every phase of health of mteiest to the individual, tin 
family and the community It destroys false beliefs and superstitions con¬ 
cerning health matters, and guts scientific facts in simple, non-teclmical 
language easily understood by the layman. Read HYGEIA for helpful mfoi- 
mation on the causes and prevention of disease, diet, and nutrition, prenatal 
and infant care, child training, sex education, posture, mental hygiene, home 
sanitation, exercise and recreation, caie of teeth, health teaching, and weight 
control 

Get acquainted with HYGEIA now Begin your subscription with 
the October issue so you will not miss Dr White’s excellent article on heait 
disease In the October HYGEIA also appears a new department, U A House¬ 
wife Looks at the Committee on Foods,” wherein Doris \Y McCray explains 
how this official body of the American Medical Association is making it easier 
for the housewife to know what foods to choose for her family—and why 
Other articles m this issue deal with childien and eyeglasses, salvaging vic¬ 
tims of poliomyelitis, women who suffer from nervous fears, fire prevention, 
and another installment of Dr Thurman B Rice’s excellent series on Sex 
Education The coupon below will bring HYGEIA to you at a special min>- 
ductory price Mail it today! 


INTRODUCTORY OFFER 

HYGEIA f? 

HEALTH MAGAZINE 

6 Months of 

iJ 

HYQEIA $1 

Regular Subscription, $2.50 a Year 



AMERICAN MEDIjpAL ASSOCIATION sa-io-ss 

535 North Dearhoria Street, Chicago, III. 


Enclosed is $1 00 for an introductory 6 months’ subscription to HYGEIA, the Health 
Magazine I am a new subscriber. 

Name___ 

A ddress. . . ..... 





THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 



which the prisms rested, and 
aie a combination of the 
two, badly distorted. The 
test shows that the prisms 
are flat but are off in thick¬ 
ness by one fringe. “Making 
these prisms,” Prescott 
wrote, “is one hell of a 
job” But he added, “I am 
getting quite a kick out of 
this business” 

Some time later he wrote, 
“The unit that carries the 
brains of the outfit is now 
in process of getting the 
works. This unit is an intri¬ 
cate proposition, believe me, 
and one that I shall have 
some trouble with. The mir¬ 
rors are both six-mch flats, 
instead of three-inch and 
four-inch, as called for.” 

A few months later he 


sent m a picture of the said “brains” of the 
thing, all finished, and isn’t it a beauty * 
(opposite page, at top). 

By May of the present year we again 
heard from him, when he had got the job 
far enough advanced to do some prelimi¬ 
nary playing with it. He wrote, “You really 
can’t appreciate the kick I got out of it the 
first time I brought out the sun’s disk I 
did not have a motor at hand and so wound 
some string on the rotating prism shaft, 
gave her a spin, and there was Old Sol in 
all his glory. Boy, I’ll get the best of the 
devil yet!” 

On June 17 we received an enthusiastic 
postal car , which we reproduce in these 
columns—the spectrohelioscope was then 
in regular use. 

Finally, on July 20, we heard 

“Enclosed are the photographs of the 
spectrohelioscope, as set up and ‘a’wukkm’ 
Total cash outlay 42 dollars, so one should 
not be frightened by the financial aspect. 


The coelostat unit and the lens 

T HE first amateur in the solar system to 
complete a Hale spectrohelioscope and 
get it working is Henry B. Prescott of 
Wells River, Vermont. Prescott conducts a 
garage and is the agent for the Chevrolet 
car. He has been plugging away at this job 
for a year or so, and he will tell you it 
is a year’s job—something to extend you, 
perhaps to the limit. 

First, a long time ago, he sent in a 
photograph of the fringes of the two An¬ 
derson square rotating prisms (See “Ama¬ 
teur Telescope Making,” page 200, bottom 
line, and Fig. 191. From it you may judge 
for yourself what sort of workmanship he 
puts up. In this picture (on opposite page, 
below], the top fringes represent the top 
of the prisms against a strip flat. The edge 
of the latter shows just below these. The 
bottom set of fringes represents reflections 
on the bottom surface of a six-inch flat on 



An enthusiastic postal card mailed after the first successful observations 



Two pictures which, together, show the indoor and outdoor parts of the spectrohelioscope ip their approximate relations. 
At left ip die spectrohelioscope proper with eyepiece swung down to show the second slit. At right, in the little coop, is 
an 18-foot condenser lens connected by a camera bellows to a tube (to keep out the cold) extending inside to the first slit 
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AMATEUR TEEESC©FE MAKERS 

We ship materials anywhere at the lowest possible prices for first quality merchan¬ 
dise Reflector Making Kits include glass discs of proper thickness, eight grades of 
Abrasives, Polishing Mateuals and Simple Instructions, sizes 4" to 12" 

Other Tinsley products and services Eyepieces, Prisms, Rack and Pinion Eye¬ 
piece Holders, Finders, Cells, Complete Mountings and parts, finished or rough cast; 
Silvering and Lacquering, Books on telescope making and amateur observing, Tech¬ 
nical advice and mirror tests, free of charge, Complete Equatorial and Portable 
Altazimuth Telescopes ready for use 

Send 6c m stamps for 24 PAGE FULLY ILLUSTRATED CATALOGUE, de¬ 
scribing and picturing all products 


The "brains” of the outfit—the 
spectrohelioscope part, proper 

Somehow the Lord will provide the grating 
“This job is something that offers a true 
test for dyed-in-the-wool amateurism—13 
surfaces optically flat to % wave, two fl¬ 
inch, 13-foot focus spherical mirrors, and 
one convex surface to figure, with plenty of 
machine shop work thrown m 
“The making of the flats and square 
prisms is the most interesting work of all. 
Here one deals with measurements of the 
order of a few millionths of an inch, and 
you are dead sure, if successful , that no 
professional optical worker can do better. 
Pride in accomplishment gets in its work 
here, and repays you in full. 

“The real kick comes in using the in¬ 
strument. The first prominence you see will 
blow you down. The first one I saw stood 
out from the limb of the sun like two 
gigantic willow trees in a gale of wind. In 
15 minutes they "were gone, only to reap¬ 
pear a short time afterwards. Here is action 
on such a gigantic scale that earthly spec- 


TINSLEY TELESCOPE MB INSTRUMENT CO. 

3372 Adeline Street Berkeley, California 


More than a Distributing Station 
for Amateur Telescope Supplies 

I know your needs and fill your orders intelli¬ 
gently, from expert knowledge of the craft. 
For my customers I answer personally hun¬ 
dreds of letters on special problems. This 
service is free. Let me help you to make a 
powerful telescope. 

Write for circular to 

1 1 Harvard St. 9 Springfield 9 Vermont 



JOHN M. PIERCE 


72-Power All Metal Telescope 

2%" genuine achromatic objective, 36" PL 
Brass body tube, cell, eye-end and draw tube 
Complete with 72X Ramsden eve-piece—$13 25 
FOB. 2%" achromatic objectives for finders, 
24" and 28" F L $7.25 each postpaid. Why buy 
telescopes blind’ Insist on achromatic lenses. 

Butler Astronomical Supply Co 
961 Kenyon Avenue Plainfield, N. J 


HIGH-POWERED TELESCOPE 


•ill 


MOST POWERFUL IN AMERICA FOR THE MONEY! Gen¬ 
uine 12-power mvttiple Unit LONG-RANGE TELESCOPE This 
giant tek‘9( ope is powerful enough to see the craters on the moon 
or tell time on u pocket watch a block awaj 1 5 Sections Approx 
1 ft long line lenses. Brass bound Powerful nucro»t.oi«, vah 
ninga. 512 X. included free Onl> $1 89 postpaid’ COD 24c ex¬ 
tra SPECIAL-SUPER POWER lbX telescope similar to above 
but more powerful guaranteed to see 2% times larger m surface 
and 16 times closer, together with powerful mu roacope only $1 Qg 
postpaid 

BROWNSCOPE CO. 

Dept. 35 _246 Fifth Ave._New York 



Straight fringes on the prisms 

tacles are pvgmified. Right now Satan is 
stoking up the fires again and many spots 
and prominences will appear. Build one of 
these machines and break into a study that 
is still in the diaper stage. 

“I cannot yet report very much about this 
outfit, as all I have been able to see thus 
far are prominences, except one small spot. 
It works O.K. however,” 

Smooth as Prescott’s workmanship ap¬ 
pears in the illustrations, these do not 
do it half justice. The original photographs 
show his instruments to be equal in grade 
and quality and finish to professional in¬ 
strument makers’ work. We are still 
mystified, however, about the grating. Did 
“the Lord” really provide one—or pos¬ 
sibly help him who . . . ? 

Another spectrohelioscope is being 
brewed in Chicago, or rather in Wilmette, 
Illinois, a Chicago suburb, by A. Klap- 
perich, 412 Central Avenue, and may be 
finished before this account appears. 


[-TELESCOPE MAKERS— 

SPECIALS AT LESS THAN HALF PRICE 

8" mirror outfits now furnished with two J" discs in¬ 
cluding everything to grind and polish mirror 8"— 
S5. Other sizes proportionately low 

PRISMS GUARANTEED SATISFACTORY 
V' or 11/16"—SI, I"—$2 75; l«/ 2 "—§4.50, 1%"—$6. 
40 mm Achromatic Objectives, brass cell, inel. 2 
lenses to make finder—$2 50, 32 mm (2 lenses)—$2 
I" Ramsden eyepiece, standard 1*A" dia $2.50 
Send your mirror for test and advice 

Send for 1983 catalogue on Telescopes, 
Microscopes, Binoculars and Optical Supplies 

PRECISION OPTICAL SUPPLY CO. 

991 E. 163rd Street New York City 


Astronomical Telescopes 


EYEPIECES, $4.00 each 


JOHN E. MELLISH 
1423 San Diego Blvd. 


Escondido, CaJif, 


Reflecting Telescope Supplies 

Quality goods at extremely iow prices. 

SPECIAL OFFER 7V 2 X Periscope 
Cost government over $60.00. Will prove very useful 
to any telescope maker Each contains following op¬ 
tical equipment IW $0° prism, %" prism, 
achromatic lens, excellent for finder, erecting system 
consisting of three lenses, and a good quality Kellner 
type eyepiece of about 20 mm. F. L. Price postpaid 
$6 50 easily worth double this price. 

90° PRISMS Optical glass 
$ 1 -00„ $4.00, 1%", $6.00 

Special Finder outfit 1% Achromatic objective 2-27 
mm piano convex lenses, all for $1 75, makes excellent 
low power finder. 

New Low Prices On Quality Reflector Kits 
4", $2.75, $3.50, 7", $5.00, 8", $6.00, 

NEW ACCURATELY ROUND. POLISHED PLATE GLASS. Not a 
bansiin Navy port hole glass. Each kit contains suflicieni quantity 
of tested Abrasives, Rouge. Pitch. Sent Postpaid. New Catalog lists 
many more bargains. Seat free. 

FRED MULLER, 2!7-7th Ave., New York, N. Y. 


$24.95 ASTRONOMICAL TELESCOPE 

18 power Reconstructed from Government ex¬ 
pensive appaiatus. Illumination F/8. Achro¬ 
matic objective and Kellner eyepiece. Critical 
definition Extreme wide field, On two direc¬ 
tional mounts with tripod Also Binoculars, 
Field Glasses for sale cheap Write for list 

WEIL'S CURIOSITY SHOP 
20 South Second Street, Philadelphia, Pennsylvania 




RAMSDEN EYEPIECES 

Lenses made from finest optical glass 
Mountings of polished brass 
A quality eyepiece 

V'-W-Va" 0. D. l l 4" Each $4.00 

SILVERED DIAGONALS 

Use in^ place of prisms 
Front face silvered and lacquered 
Diagonal for 6" Mirror $ .50 DA" x 1%" 

“ " 8" " .75 IW' x r 

" " 10" " 1.00 2" x 2&" 

“ « 12" " 150 2W' X 3" 

MIRRORS 

Silvered and Lacquered 
Brashear Process 
6" to 8" $3.50 9" to 12" $5.00 

Write for circular of supplies for Telescope Makers, 

DONALD A. PATCH 

M Crescent Street , 1 Springfield, V*.' 
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this purpose, developed by the Westing- 
house Electric & Manufacturing Company 
is illustrated in one of our photographs. The 
\aive consists of an inner steel core and 
a hollow outer tube, which becomes an in¬ 
tegral part of the gasoline line. As long 
as electric current passes through the coil 
of wire wound around the outer tubing, a 
magnetic pull is exerted upon the inner 
core piece* and holds it open against spring 
piessure. When the pilot shuts off the 
ignition switch the current to the electric 
\ahe is also cut off, and the inner core, 
no longer held hack by the pull of the 
magnet, closes under the action of the 
spring and seals the tube— A. K 


Avoiding Instrument Vibration 

HE instrument board on Colonel 
Lindbergh’s airplane is equipped with 
an instrument board which is almost en¬ 
tirely free from vibration as the result 
of some skilful engineering by the Sperrv 
Gyroscope Company. 

In an airplane, the engine, even if it be 
a 12-cvhnder one, will always impart cer- 



Cfaecldng the degree of vibration 
of an airplane instrument panel 


tain forced vibrations to the structure 
of the ship and to the mounting of the 
instrument board. 

The instruments of an airplane must he 
extremely sensitive, light in weight, and 
comparatively small in size. Sensitivity 
and performance cannot be sacrificed for 
ruggedness. As a result of innumerable 
tests by the Sperry engineers, it has been 
found that the delicate airplane instru¬ 
ments will function correctly only if the 
amplitude of the instrument panel vibra¬ 
tion is less than four thousandths of an 
inch. Only then will the delicate bearings 
of such an instrument as the gyroscopic 
artificial horizon function indefinitely. 

The Sperry engineers devised, first of 
all, a simple vibrometer to measure the 
amplitude of vibration. This instrument 
consists of a relatively heavy handle (about 
five pounds in weight) and a precision 
indicator gage graduated in thousandths 
of an inch. When measuring the vibration, 
the instrument is held in the hand and 
the end of the shaft is lightly pressed 
against the panel. The hand of the ob¬ 
server, weighed down by the heavy handle 
of the vibrometer, has sufficient; inertia 


to be considered as immovable in space 
As the panel vibrates, the shaft of the 
vibrometer will follow the panel faithfullv 
and the pointei will describe an arc Ow¬ 
ing to the very fast motion of the pointer 
(about 30 oscillations per second) this 
arc appears as a solid gravish sector and 
can be easily read against black gradu¬ 
ations on the white dial. With a little 
training it is possible to read as close as 
0005 of an inch 

With the vibrometer it was found that 
the vibiation amplitude of the average 



instrument panel was 020 of an inch, 
or about five times larger than that which 
is considered permissible. 

From these experiments, engineers de¬ 
cided that the instrument mountings vio¬ 
lated the fundamental principles of vi¬ 
bration engineering and had too high a 
frequency of free vibration. 

Evidently the instrument board had to 
be mounted through rubber, strong enough 
to hold the board, yet resilient enough to 
accomplish the purpose In the mounting 
wduch has been designed, the panel is 
mounted entirely through bonded rubber 
units which are put m shear by vibration. 
The center of gravity of the panel is in 
line with the rubber mountings. The in¬ 
sulation units are compact, small, and 
easily installed.— A . K. 


Synthetic Houses 

HE 4 house that chemistry 1- built” is 
truly a dwelling that came out of a 
test tube. A full-size bungalow built en¬ 
tirely of synthetic chemical materials is 
exhibited on the ground floor of the Hall 
of Science at the Century of Progress Ex¬ 
position m Chicago. 

During the past years of slackened bus¬ 
iness, the research chemist has been busy 
devising new methods and new processes 


looking to new products to help in the 
restoration of the world’s industry Ex¬ 
pansion of the uses of vinyl resins is one 
of the important results accomplished. 

About one hundred years ago a French 
chemist discovered a white powder which 
formed m sealed tubes of vinyl chloride 
left m the sunshine, this discovery, in the 
hands of later chemists, became a plastic 
known as vinyl resin. This resin has been 
developed into a product known as vinylite, 
the earlier uses of which weie for the 
manufacture of such articles as ash trays, 
cigarette boxes, water tumblers, and othei 
small containers Latei it was found an 
excellent material for the denture of false 
teeth, and for coating phonograph records, 
m this latter it demonstrated a durability 
theretofore unknown and, further, it was 
unbieakable 

Now, with the application of heat and 
pressure this resm is being molded into 
great slabs and panels, usable in the con¬ 
struction of the majoi part of an apart¬ 
ment or house. Experiments show that the 
heat loss through three-inch vinylite walls 
is less than through a 16-mch construction 
of brick, air space and lath and plaster 

There are two rooms and bath in the 
bungalow at the Exposition. The floor 
blocks, door panels and knobs, the inner 
and outer walls, the kitchen cabinets and 
even the tile-like walks for the flowei 
garden in the rear of the kitchen are made 
of the resm. Adding much beauty ami 
convenience are the vinylite window panes 
which permit softened light to penetrate 
the apartment but which shut out any 
possible ugly views. It is stated, however, 
that completely tianspaient panes also may 
he made of the same substance. 

The chemists who have perfected these 
latest developments state that vinylite is 
altogether impervious to either acids or 
alkalis and that the problem of cleanliness 
for all parts of the house is rendered 
simple. It is weather-resistant and when 
colored is not subject to fading, since the 
coloring is made to permeate the materials 
~A. E B 


Photography Without Light 

A NEW source of artificial ultra-violet 
rays may make it possible to take 
some classes of photographs without the 
aid of visible light, according to R L 
Zahour of the Westmghouse Lamp Com¬ 
pany, Bloomfield, New Jersey. 

Experiments m this direction have cen- 



The "house that chemistry built.” A full-size model on display 
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tered around the tvpe G-5 ultraviolet treat¬ 
ment lamp which for this particular pur¬ 
pose has been constructed with a bulb of 
black glass that filters out nearly all visible 
light and permits only the transmission of 
long-wave ultraviolet rays which in the 
pure state are invisible. These rays are 
Viong m actinic quality, that property of 



Ultra-violet radiating from the 
globe furnished the "illumination” 


radiant energy which produces the chemical 
changes on photographic plates, so that it 
is possible to take photographs m the dark. 

The accompanying photograph was made 
■with only the ultra-violet radiations emanat¬ 
ing from one of these lamps, there being 
no other visible light present in the room 
The black bulb of the lamp scieens out 
approximately 99 percent of visible light 
generated, as noted by the almost com¬ 
plete absence of halations. The exposure, 
which required Vi second, using a fast 
press plate and a lens stop of / 4 5, de¬ 
pended only upon the actinic value of the 
ultra-violet radiations. 






HOTEL STATLER.. CLEVELAND 

Rooms begin at 

HOTEL STATLER..DETROIT 

Rooms begin at 

HOTEL STATLER.. ST. LOUIS 

Rooms begin at 

HOTEL STATLER..BUFFALO 

Rooms begin at 

HOTEL STATLER.. BOSTON 

Rooms begin at 



HOTEL PENNSYLVANIA.. 

NEW YORK $q50 

H Rooms begin at 1# 


Iodine in the Diet 

E VER since it was discovered that 
goiter is caused by a deficiency of 
iodine in the system, chemists have been 
interested in the best method of including 
that element in the normal diet. Some 
doubts have been expressed about the 
safety of using “iodine salt”—table salt 
containing iodines. As a matter of fact, 
sa>s T. Von Fillenberg m a recent issue of 
Chemisch Weekblad, much larger quan¬ 
tities of iodine are administered m other 
ways without harm, and there is no valid 
evidence of adverse effects arising from 
the use of “iodine salt.” 

The iodine content of milk can be nota¬ 
bly increased by controlled feeding of cat¬ 
tle : cows which are pastured near the 
seashore customarily give milk which is 
relatively rich in iodine. Vegetables such 
as spinach, carrots, and beets can be made 
rich in iodine by fertilizing the soil with 
materials containing iodine and by adjust¬ 
ing the soil acidity to a point at which it 
favors iodine assimilation by the plant. 
Fresh-water plants contain more iodine 
than land plants; marine plants contain 
still more. Similarly, fresh-water fish and 
animals contain more iodine than land an¬ 
imals, but marine fish and animals contain 
still more; hence the well known value 
of a sea-food diet in the prevention and 
cure of goiter. In estimating the iodine 


All other rooms proportionately priced. The rote 
of each room Is plainly posfed in that room . 


What you pay for your room is only 
part of your cost of living in a hotel. Compare room rates, but don’t stop 
there. Compare food prices, the costs of supplementary services, of ''extras.” 
Compare what you get... in total ... as well as what you pay. 

Statler guests are able to compare. Our service policies, our operating 
policies, give travelers a definite, measurable unit of value ... as near a 
trade-marked package as the hotel world affords. Statler guests know how to 
add. Our pricing policies, consistently followed over the years, add up to the 
lowest-cost living afforded by any good hotel. 

HOTELS STATLER 


WE SAY COMPARE 
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value of a food product for dietary pur¬ 
poses, however, It must be remembered 
that quantity of Iodine is not a sufficient 
criterion, because different foods differ in 
the assimilative properties of their iodine 
content, and it is only the assimilated 
iodine which is effective-— A. E. B. 


New Wood-Element Hygrostat 

SENSITIVE and accurate h>grostat for 
use m the kiln drying of wood ha<; 
been developed by W. K Loughborough 
and R. C. Rietz, engineers of the United 
States Forest Products Laboratory, Madi¬ 
son, Wisconsin. In principle the new in¬ 
strument is considered potentially useful 
in the drying of a large class of organic 
materials 

Its general design is indicated in the 
drawing. Two slightly bowed strips of ’ve¬ 
neer 10 inches long and % inch thick, with 
the gram running crosswise, are held m a 
frame. The distance apart of the contact 
points at the middle of the strips is de¬ 
termined by the setting of the thumbscrew 
bearing at tbe top. 

The self-operation of the hygrometer is 
such as to hold the bowed strips in a virtu¬ 
ally fixed position corresponding to the 
maintenance of their own moisture content 
constant. Thus, if the strips come initially 
into moisture equilibrium with a desired 
atmospheric condition in the kiln and the 
contacts are then set slightly apart, any 
subsequent decrease of relative humidity 
will cause the strips to begin to dry and 
shorten. Their shortening tendency, mag- 



The wood hygrostat with contacts 
to operate a vacuum tube circuit 


nified almost 40-fold in lateral motion at 
the middle, quickly brings the points into 
contact, and by suitable relay action vapor 
is admitted to the kiln to restore the hu¬ 
midity lost, whereupon the thin strips again 
quickly take up moisture, the points sepa¬ 
rate, the circuit is broken, and the vapor Is 
but off. 

Jin case excess humidities are to be 
guarded against, a back contact on one of 
the strips must be provided. 

The wood-strip control element effectively 
maintains its own state oi moisture (and 
tfyo nltbwate stateof the ■ kiln contents) in¬ 


dependently of the temperature. If the 
temperature remains constant, it will main¬ 
tain a constant relative humidity of atmos¬ 
phere , but m case of a “runaway” tempera¬ 
ture it will provide for the supply of enough 
additional moisture to keep the length of 
element, and consequently its moisture 



content, constant. In this way the moisture 
boundary condition of the kiln contents 
remains the same in spite of the increased 
kiln temperature. Therefore the drying 
stresses and resultant “checking” tenden¬ 
cies in the lumber are not increased by 
faulty temperature control. 

Automatic Turbine-Generator 

T HE self-contained water turbine-gen¬ 
erator set shown herewith is ready to 
lun when connected to a pipe coming from 
a dam. It will furnish 115 or 220 volt cur¬ 
rent for electric lights and other electric 
appliances without the use of storage bat- 


fcjft 



A water turbine-generator unit 



tenes, and does not need frequent attention 

The water turbine and generator unit is 
built in all sizes required by greatly varied 
conditions of fall and water quantity, and 
to give capacities from % to 80 horsepower 
The generator is of standard manufacture, 
the voltage remaining sufficiently constant 
no matter what the current drain, within 
the capacity of the machine. 

Streams that heretofore could not be 
developed economically on account of the 
wastefulness of previous types of units, 
now offer greatly enhanced possibilities 
The Voith Hydroelectric Unit is sold com¬ 
plete, ready to nm. 


Beer Barrels of Steel 

ARRANGEMENTS have been completed 
il with the Krupp works of Essen, Ger¬ 
many, for the quantity production and sale 



Cut-away view of a metal beer barrel 

of metal beer barrels in the United States. 
The stainless lined steel barrel is new to 
this country, but has been developed and 
sold by the Krupp works to the beer trade 
m Germany for several years. It is ex¬ 
pected that the stainless lined barrel in 
time will displace largely the old fashioned 
wooden barrel, heretofore used almost en¬ 
tirely in this country for the transportation 
of draft beer 

Every part of the new barrel with which 
beer comes in contact is stainless steel. 
The outer shell is of ordinary mild steel 
processed to resist corrosion and has a 
baked enamel finish It is stated that the 
necessary high cost of a barrel entirely 
constructed of stainless steel would be a 
serious handicap. The scientific combina¬ 
tion of stainless with ordinary steel, as 
employed in the Krupp-Ingersoll design, 
results in a barrel that can be sold at 
prices that are commercially practical for 
the brewers. 


Tannic Acid for Burns 

A THREE-hour bath In tannic acid dur¬ 
ing which the burns become well 
tanned is a feature of the modem treat¬ 
ment of extensive burns as described by Dr. 
Donald B. Wells of Hartford, Conn., at a 
meeting of the American Medical Associa¬ 
tion. ; 1 , 

The use of tannic acid relieves the pain 
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-idficienth so that the burned areas can be 
thoroughly cleaned. In this way infection 
tan be prevented. Infection alone w T as the 
cause of the exhausting Illness, mam of 
the complications and a majority of the 
deaths from burns m the old days m Ur 
Wells* opinion 

The person with extensive bums is placed 
in a large tub of tannic acid solution, ac¬ 
cording to Dr Wells* plan of treatment 
“He receives quantities of liquids to drink, 
m order to balance the loss of water. As 
soon as his pain is somewhat relieved, 
several attendants begin to work. For three 
hours they remove burned tissue as the 
solution loosens it and clean unburned 
areas with soap and water. By the time the 
patient is ready to be placed in bed a tan 
has formed over the burned portions. Then 
foi 72 hours warm air is blown on him 
from an ordinary hair drier, while he is 
more or less constantly sprayed with tannic 
acid solution. After this the blower is used 
alone until the tissue has become perfect!} 
firm, for only a little perspiration mav 
break it and invite invasion by germs,” Dr 
Wells explained. 

The method is especially successful in 
burns from gasoline explosions, ignited 
clothing and extensive scalds, he said. It 
can be used m any well equipped hospital 
—Science Service . 


“Rivet-Bolt” 

A NEW fastening foi structural steel 
work is being used m a variety of con¬ 
struction which has heretofore called for 
rivets or fitted bolts. Made of high-tensile 
steel and installed with hand hammer and 
wrench, the “Rivet-Bolt” produces stiong- 



Views of the new "Rivet-Bolt” 

er, stiffer, cheaper joints without the nerve 
shattering dm usually associated with steel 
construction. 

The new fastener has a standard rivet 
head. The neck is ribbed the length of the 
grip—that is, the thickness of the plates to 
be held. The outside diameter is slightly 
larger than that of standard holes and the 
root diameter slightly less than that of the 
threaded section. When the “Rivet-Bolt” is 
driven home, the oversize ribs deform and 
accommodate themselves to the hole, set¬ 
ting up a body-bound fit. If holes are offset, 
the depth of the ribs enables them to upset 
and fill the holes in each plate, so that full 
bearing is obtained. 

The threaded end and the nut have the 
Dardelet self-locking thread which locks 
the connection against vibration and shock, 
and assures permanently tight joints. 

Results of tests made at Columbia Uni¬ 
versity show that joints made with alloy 
steel “Rivet-Bolts” are materially stronger 
and stiffer than similar joints made with 


I 
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150 ROOMS AT $2.50 
150 ROOMS AT $3 00 
150 ROOMS AT $3 50 
ALL WITH BATH 

The very finest foods served from the only all-Electric 
kitchens in Cleveland. Moderate rates in Coffee Shop 
and the famous Rainbow Room which, in season, fea¬ 
tures dancing nightly. 2000-car garage in connection. 

FOLSOM B. TAYLOR President & Managing Director 
IN THE CENTER OF DOWNTOWN 

CLEVELAND 


Amateur Telescope Making 

Albert G. Ingvlls, Editor 

All the information you will need as to grinding, polishing and silvering mirrors 
How to test and correct them. How to design and build a mounting, together 
with a few chapters of more advanced work. All in language anyone can un¬ 
derstand. $3.00 postpaid domestic. 
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SOMETHING NEW IN STAR MAPS 

“The A B C of the Heavens —A Primer-Atlas of the Stars for John Doe” 

BY DR RALPH BAXTER LARKIN 

Of a type to delight naked-eye observers. Maps The three maps on heavy tinted boards, cut iig- 
laige, loose-leaf, on beautiful paper, from artistic- saw fashion, offer an alluring method of learning 

ally-engraved plates Star-groups sharp and clear the stars 40 cents each Set of three, $1. Postpaid 

Illuminating descriptive text Cost nominal THE STAR MAP ASSOCIATES, 4 Alcyone House, 

$1 Postpaid Claremont, California. 
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ordinary hot-driven mets. Though the in¬ 
itial cost of ‘‘Rn et-Bolts” is higher than 
that of mets. contractors find them eco¬ 
nomical to use because of the ease with 
which they can be driven and the simple 
equipment required to install them. The 
value of quieter construction must also be 
taken into consideration. 


A Noiseless Fan 

T HE hum of the motor itself is negligi¬ 
ble and a greater circulation of the air 
has been attained without hiss of the air 
stream in a new type of electric fan pro¬ 
duced by the general engineering labora- 



Fan with ''over-lapping” blades 


tory of the General Electric Companv and 
based upon principles radically different 
from those apparent in its predecessors. 

The blades, of which there are three, are 
very wide and are so overlapped that in 
viewing the fan from the front it is not 
possible to see between the blades. They are 
so curved that, as the blades whirl, the 
current of air is not given a rapid and 
abrupt series of pushes but is uniformly 
and silently speeded forward. 


Cosmetics Defended by Woman 
Physician 

OSMETICS have found a new defender 
in an English woman physician. Dr. 
A. Carleton has investigated them and as 
a result has a good word to say for the 
cold creams and vanishing creams which 
continue to be used by women the world 
over, despite the frequent condemnations 
by “mere male” doctors. Dr. Carleton has 
reported her study of cosmetics to the 
British Medical Journal, published in Lon¬ 
don. 

Dr. Carleton does not deny that injurious 
effects have been observed from the use of 
cosmetics; indeed she quotes a rather for¬ 
midable record of undesirable results, but 
with a suggestion that the harm is confined 
to rare cases, while harmless or even bene¬ 
ficial effects have gone unreported. 

The statement, made on good authority, 
that cold creams and vanishing creams 
“block the sebaceous and sweat glands” was 
tested experimentally, but could not be con¬ 
firmed. The belief that vanishing creams 
are drying to the skin was tested on 40 
women, who, every night for four weeks in 
the spring, applied a standard vanishing 


cream to one cheek, leaving the other half 
of the face untreated for comparison. While 
m 24 of the 40 no change was discovered 
from the use of the cream. 12 found that 
the treated half of the face justified all the 
claims of the advertisers for smoothness, 
while the cheeks that had no cream were 
distinctly rougher. In only one case was a 
drying effect due to the cream evident. 

As to the argument that it is “unnatural” 
to anoint the skin with cosmetics reply is 
made that it is equally unnatural to treat 
the natural oils of the face with soap and 
vv ater —Science Seriice. 


Salt Under Moscow 

RINE with a density of salt five times 
that of the Black Sea has been found 
to underly the city of Moscow. The dis¬ 
covery was made by a geological engineer, 
Dmitri Perkin, who, after three years of 
persistent work, brought m an artesian 
well From a depth of 732 meters the dense 
liquid was forced to the surface and flooded 
the surrounding yard. Chemical analysis 
of this liquid revealed the deposit to he 
somewhat similar to the world-famous bnne 
deposits of the northern Urals, but it also 
contains chemical properties identified with 
the equally famous Bakhmut mineral de¬ 
posits— A. E. B 


Mile-A-Second Bullets from New 
Rifle 

ULLETS speeding at a mile a second, 
able at moderate ranges to drive 
through the tough steel armor plates of 
tanks, can be fired from a new type of 
rifle invented by H. Gerlich, an American- 
born German citizen now resident in En¬ 
gland. Because of their potentialities as 
anti-tank and anti-aircraft weapons, the 
Gerlich rifle and ammunition are under 
investigation by the small-arms techni¬ 
cians of the United States Army, as well as 
by several foreign powers. 

The Gerlich bullet is something of a 
paradox. It is of .35 caliber when it goes 
into the breech of the rifle, and when it 
comes out of the muzzle it is of only .25 
caliber. That means that its diameter has 
been squeezed down a tenth of an inch as 
it has traveled through the bore. 

This is done by having the bore tapered 
through a part of its length. The first sec¬ 
tion forward of the ammunition chamber 



Courtesy Army Ordnance 

Above: The new bullet, described 
above, showing the flanges. Belowf 
Type of barrel in which it is used 


is cylindrical and of 35 caliber. Then 
comes a section m which the bore tapei^ 
from .35 down to .25 caliber. Finally there 
is a third section, ending at the muzzle, 
that is cylindrical and of .25 caliber. 

This arrangement enables the bullet to 
start with a wide area to take the maxi¬ 
mum push of the powder gases, and to leave 
the rifle with a small area, thereby suffer¬ 
ing less loss of velocity from air resistance. 

To obtain a “compressible” bullet that 
can be fired from a barrel of this type, Mr 
Gerlich fashioned his projectile of 25 
caliber, with two flaring bands or flanges 
of .35 caliber These fit into the 35-caliber 
section of the bore, and as the bullet 
travels down the tapenng section they are 
folded down, fitting into channeled spaces 
cut into the body of the bullet behind them. 
The bullet thus leaves the rifle as a smooth 
projectile coming to a sharp point at one 
end, not essentially different from the con¬ 
ventional nfle bullet. 

The tenific velocity of 5000 feet a second, 
nearly double that of standard army rifles, 
gives the new weapon several advantages 
It naturally flattens the line of flight or 
trajectory considerably, so that the soldier 
using it need not trouble himself so much 
about having the right elevation. It shortens 
the time of flight from rifle to target, a 
highly impoitant mattei for anti-aircraft 
machine gunners Finally, it enables the 
small-caliber bullet to drive straight 
through tank armor, even without the ad¬ 
vantage of special armor-piercing devices, 
for at such velocities even soft projectiles 
have no time to “upset” on striking a hard 
target; they act like the straws that aie 
driven through boards in a tornado. 

All these advantages must of course be 
purchased at a price. The rifle barrel, with 
its somewhat complicated bore, is more 
difficult to make, and more expensive. The 
ammunition is considerably costlier also 
and its greater bulk in transportation is 
something of a military disadvantage. The 
lecoil is heavier. Whether the rifle will wear 
out faster under firing conditions is not 
vet determined .—Science Service. 


Millions Wasted in American 
Factories 

ILLIONS of dollars are flowing down 
the sewers of American factories be¬ 
cause of failure to control and reclaim 
waste products, according to S, T. Powell, 
writing in a recent issue of Chemical and 
Metallurgical Engineering. In the paper 
industry, for example, it is estimated that 
over six million dollars worth of fiber is 
thrown away annually with waste water 
from the nation’s paper mills. According 
to Mr. Powell, there are practical and 
economical processes available for the xe- 
covery of this fiber 

An industry on the Eastern seaboard has 
sustained a loss of salable grease amount- 
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mg to more than 500,000 dollars within a 
period of ten years, and has expended, m 
addition, upward of 100.000 dollars on legal 
and expert fees m the defense of damage 
suits resulting from the grease discharged 
into a tidal water. By a relatively simple 
recovery system not only the grease from 
this industry could be recovered, but also 
a large quantity of organic material for 
which a ready market exists. 

Another Interesting example of a need¬ 
less industrial -waste is an eastern steel 
mill where large quantities of pickling 
liquors are discharged into a stream from 
which cooling water was drawn for use m 
surface condensers by a large public utility. 
The electric company furnished pow T er to 
the offending steel mill The acid waste 
was responsible for a loss of condenser 
tubes to the extent of about 5000 dollars 
a year. The utility company refused to dis¬ 
cuss the matter, since the mill In question 
wms a consumer of power. An interesting 
phase of this situation is that the power 
company could have utilized the -waste 
pickling liquor as a coagulant for clar¬ 
ification of the boiler feed water and thus 
have avoided the damage to their con¬ 
densers .—A E. B 


New Test for Cancer 


E VIDENCE of the value of a new test 
for cancer has just been reported in 
Berlin by two scientists who dared to try 
the test on themselves by injecting into 
their owm veins the blood from cancer 
patients. The courageous scientists were 
Dr. Hans J. Fuchs of that city, who de¬ 
veloped the test, and his colleague, Dr. H. 
Kowarzyk. By a process similar although 
not identical to the new cancer test, such 
generalized infections as syphilis and tuber¬ 
culosis may also be diagnosed. Dr. Fuchs 
has now T found. 

Dr. Fuchs observed that from the blood 
serum of patients with malignant tumors he 
could precipitate out a certain fraction 
which, when exposed in an incubator with 
the serum of a non-cancerous patient, un¬ 
dergoes a sort of digestion. The extent of 
the digestion can be determined by analysis 
of the amount of non-protein nitrogen in 
the mixture. But when the serum from a 
cancer patient Is exposed to the action of 
serum from another cancer patient, no such 
action takes place. This is the basis of the 
diagnostic test for cancer. 

In the latest investigation, Dr. Fuchs and 
his colleague repeatedly injected serum 
from a cancer patient into their own veins. 
After 26 days their blood, which had been 
normal, gave the reaction of a cancer blood. 
—Science Service. 


Nobel Centenary 

O CTOBER 21, 1933, marks the cen¬ 
tenary of the birth of Alfred Bernard 
Nobel at Stockholm, Sweden. Volumes 
would be necessary to chronicle his life 
and adequately to appraise the tremendous 
contributions his work has made and con¬ 
tinues to make to world progress. 

In 1893, when the University of Upsala 
conferred upon Nobel the honorary degree 
of doctor of philosophy, the request for 
his autobiography resulted in this brief 
memoir: “The undersigned was bom Oc¬ 
tober 21, 1833; he acquired his knowledge 
in private studies, and did not attend any 
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Signals from the 
Stars 

By George Ellery Hale, Hon. Dir. 
Mt. Wilson Observatory 

Building the 200-inch telescope; 
the possibilities of large telescopes; 
signals from the sun; exploring the 
solar atmosphere by means of the 
spectroheliograph;—these are the 
subjects dealt with in this book by 
one of the world’s foremost astron¬ 
omers. It also embodies as a part 
of its opening chapter the argu¬ 
ments, originally published m a 
magazine, by means of which Pro¬ 
fessor Hale “brought home the ba¬ 
con” to science and the world in 
the form of the multimillions need¬ 
ed to build the 200-inch telescope. 
The donors read them, were con¬ 
vinced, and made the funds avail¬ 
able. The final chapter gives nu¬ 
merous sidelights on the design 
and construction of the 200-Inch 
reflector. The whole book is written 
in the finished style which is a 
characteristic of Professor Hale’s 
writing. $2.15 postpaid 


You Can Make 

THIS SPORTING RIFLE 

Here is another suggestion for 
making things in your shop. We 
refer to the article “Making a 
Rifle Out of the Model 1917 
Enfield” appearing in the May 
issue of the American Rifleman 
magazine. 

By following the simple direc¬ 
tions contained m this article 
you can make a fine sporting 
rifle at a total cost of fifteen or 
twenty dollars. This estimate in¬ 
cludes the cost of the Model 
1917 modified Enfield, informa¬ 
tion concerning the purchase of 
which will be sent upon request 

Discover the American Rifle¬ 
man—the leading firearms mag¬ 
azine Let us send you the May 
issue as a sample of what our 
publication offers the man who 
is looking for more sport out 
of his hobby—more value out 
of guns. Clip and mail the 
coupon below. No obliga¬ 
tion, of course 



NATIONAL RIFLE ASSOCIATION 
823 Barr Building, Washington, D. C. 
Gentlemen: I enclose 9c m stamps for which 
please send me the May issue of the American 
Rifleman, containing the article *‘Making a 
Rifle Out of the Model 1917 Enfield.** Also tell 
me how I may purchase one of the $8 85 Gov¬ 
ernment Enfield rifles. 

Name . .... 
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secondary school He de\oted himself par¬ 
ticularly to applied chemistry, and discov¬ 
ered explosives known under the names 
of dynamite, and smokeless powder, called 
ballistite and C. 89. Since 1884, he has 
been a member of the Royal Swedish 
Academy of Science, and is also a member 
of the Royal Society (London), and the 
Societe des Ingenieurs Civils in Paris. 
Since 1880, he has been a knight of the 
Nordstjarne Order He is an officer of the 
Legion of Honor. Sole publication: a lec¬ 
ture in the English language, which was 
awarded a silver medal.” 

Equally as brief, hut justly claiming 
more for Nobel than he did in the sketch 
prepared hv himself, is the summary of 
. his life and notable activities in the History 
of the Explosives Industry in America, 

! from which is quoted as follows: “Alfred 
Bernard Nobel (1833-1896) was a world- 
renowned genius. He was born in Sweden, 
educated in America and Russia; the 
founder of the high explosives industry; 
the first successfully to manufacture and 
use nitroglycerine as a blasting agent; dis¬ 
coverer of dynamite, one of the greatest 
boons to the advancement of civilization 
the world has known since the printing 
press was invented; and resident dynamite 
manufacturer in Sweden, Germany, Great 
: Britain, France, and Italy. The great need 
j of improved explosives in his time is shown 
| by the ease with which he established ex- 
I plosives factories in every prominent min- 
| ing and industrial country of that date 
Nobel also invented blasting-gelatine, gela¬ 
tine-dynamite, and a smokeless powder 
called ballistite. . . 

Nobel made a large fortune in Russian 
oil and, at his death in 1896, left 9,000,000 
dollars for the founding of the Nobel Prize 
i Fund. The interest on the money is used 
j yearly for fi\e awards of approximately 
I 40,000 dollars each, to those judged to 
' have contributed most to the benefit of 
| mankind during the preceding year by 
[ achievements in chemistry, physics, medi- 
] cine, literature, and peace. 

! Seek Beautiful Pictures of Trees 

i I 

W HERE are the most beautiful photo¬ 
graphs of trees in America? 

The American Forestry Association from 
1 headquarters in Washington, D. C., an¬ 
nounces that it will bring them together 
in a single collection to be exhibited 
! throughout the country for the purpose of 
J stimulating interest in the beauty of trees 
j in the American landscape. The pictures 
will be placed in competition for cash 
prizes; certificates of excellence will also 
lie awarded. 

The competition will be conducted on 
the basis of national and state awards— 
cash prizes totalling 450 dollars, supple¬ 
mented by certificate awrnrds, for the most 
beautiful photographs irrespective of loca¬ 
tion, and the Association Certificate Awards 
of Excellence for the most beautiful photo¬ 
graph from each of the forty-eight states. 
There will be ten national awards and 
forty-eight state awards. 

Awards will be based on beauty in pho¬ 
tographic effect, utilizing trees singly, in 
groups, or in mass. There will be no re¬ 
strictions as to tree species, season, or 
location. The competition closes on October 
31. Final announcement of the awards will 
be made in November. 



Beaver, Kings 
and Cabins 

By C. L . Skinner 

I N a most entertaining way, the 
romantic adventures of the 
early fur trade are traced from 
the Fiench and English path¬ 
finders through the occupancy 
and down to the time when de¬ 
sk e for the rich xewards affected 
colonial policy and eventually 
affected the language and na¬ 
tionality of the territory occupied, 
thus shaping our early history 
From these wanderings came 
tales of courage and perseverance 
which are high-lights m the ro¬ 
mance of American colonization. 
All the glamor and fascination of 
the heroic have been wound 
aiound the early and little known 
trade records. Both for interest 
and historical fact this book will 
he found to excel the usual his¬ 
torical novel.—$2 65 postpaid. 

Thomas Alva 
Edison—the 
Youth and His 

Times By W. E. Wise 

A SWIFT moving, colorful 
story of action and accom¬ 
plishment From the start the 
curiosity of this exceptionable lad 
was insatiable and his energy was 
as great as his curiosity. The 
irresistible impulse to find out 
the why of things by investigation 
led him into such absurd situa¬ 
tions that his playmates called 
him a dunce and the neighbors 
thought him “addled.” Quite un¬ 
disturbed, young Edison went his 
own way, displaying that cease¬ 
less industry which characterized 
his whole life and upon which was 
based much of his success. Quite 
a different viewpoint from that 
we have previously accepted— 
and an intensely human one — 
$2 15 postpaid. 

The Long Road 
from Savagery 
to Civilization 

By Fay-Cooper Cole , Prof . 
AnthTJniv . of Chicago 

T HIS little hundred-page book 
contains a brief popular ac¬ 
count dealing with man’s early evo¬ 
lution, the modem races, the new 
stone age in the Old World and 
America, the metal ages and the 
dawn of history.—$1.10 postpaid. 
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200 Power Mir rose ope 
NEW BRQWNSCOPE “CONQUEROR” 

Mo>t powerful in America for anywhere 
near the monej 2ttO Diameters—40,000 
areas Invisible world mealed in startling 
beauty Heavy cast base, tilting stand 

tnpl<* objective lerw multiple eaepiwp lenses adjust¬ 
able mirror Hewht bH inches. Rogt 1 tr $12 50_ 
complete with dissei time needle tweeters “ 
prepared wd plain slides only $2 00 
postpaid 

BROWNSCOPE CO 
Dept 36 246 Fifth Ave , New York 


au i line 

$ 2 % 


F O It SAFE 

GARTER FASTENER INVENTION Patent 
Application Allowed A cheaper metallic 
fastener foi Ladies’ eoisets, girdles, etc Tre¬ 
mendous Monthly Market Possible 

R E TUPPER 

18 Lyman Street Beverly, Mass. 


BIG 3 FT. TELESCOPE hound Powerful 8-X 

Lenses. 10-MHe rnnije Speeinl Eve Piece for looking at the Sun included 
FREE Can be used as a Microscope Guaranteed big \alne Postpaid $1 Sff. 
C O D 15c extra. BENNER & COMPANY, T-46, TRENTON, N. J. 


CURRENT BULLETIN 
BRIEFS 


The Activities of the Mellon Institute 
1932-33 (reprinted from News Edition, 
Industrial and Engineering Chemistry, Vol. 
11, No 8, April 20, 1933) is a report that 
covers a period which has had a profound 
effect upon industrial research m general. 
Mellon Institute of Industrial Research, 
Pittsburgh, Pa — Gratis. 


Fundamental Safety Requirements for 
Electrical Equipment to be Used by 
the Public is a small pamphlet prepared 
primarily for use m the quality improve¬ 
ment program of the Association of Edison 
Illuminating Companies, 80th Street and 
East End Avenue, New York City. — Gratis. 


Universal Cast Iron Pipe gives installa¬ 
tion pictures—pictures showing how 
this pipe requires no calking, no hot lead, 
no cold lead, no lead substitutes, no bell 
holes. Experienced wmrkmen are unneces¬ 
sary, wrenches being the only tools used 
There are many pages of tables Central 
Foundry Company , 420 Lexington Ave., 
New York City. — Gratis. 


A Study of the Deterioration of Book 
Papers in Libraries (Bureau of Stand¬ 
ards Miscellaneous Publication No. 140), 
by Arthur E Kimberly and Adelaide L 
Emley, describes a source of worry to 
librarians and archivists for over a century 
The system of collecting and inspecting 
specimens as well as the results are all 
noted. Superintendent of Documents, Wash¬ 
ington, D. C —5 cents (com). 


THIS STANDARD R & L 
MICROSCOPE 

puts the amateur on a 
par with the advanced 
scientist 

The B & L Microscope F S is the 
same as those used by advanced 
Microscope scientists m large commercial, 
B&L fs educational, government and re¬ 

search laboratories Contains 
same fine quality optics as B & L finest re¬ 
search mstiuments 



Takes all accessories necessary to most ad¬ 
vanced work Dustproof revoking nosepiece 
Your selection of optics determines magnifica¬ 
tion Coarse and fine adjustment 

With one of these microscopes, your ad¬ 
vancement into the realm of microscopy is un¬ 
limited Priced from $71, up Use coupon below 


A Low Priced Microscope 

The B & L Gem Micmvope is a precision instru¬ 
ment with evtelltnt optics Magnifies fiom 7"\ 
to *il)0X True $18 00 Complete with kit if de¬ 
sired Send for free booklet 

BAUSCH & LOMB OPTICAL COMPANY 
644 St Paul Street Rochester, N Y 


Bausch & Lomb Optical Company 
644 St Paul Street, Rochester, N Y. 

Please send me complete information on F S and Gem 

Microscopes 

Name 

Street and No . 


Citj and State 


HAENEL SUPER 



AIR-PISTOL 

Made by the 


I greatest gun fac¬ 
ia lory in Europe 
Most powerful made 
a- yr gmr 0 ? T Icieal for target, rats, 
iO.ys vermin and small game, 

no j ieense jequired. Rifled 
curate, hard shooting 10 1 /* 
ovei all; wt 2 X 4 lbs Ammunition 
costs a trifle Anv one would be 
pioud to own a Haenel Guaranteed 
Cal 177 or .22 Cal, $9 95 Pellets per 1000— 
Cal .177, $1.20; Cal. .22, $1.60. 

TFrtfe for catalog — Gum, Riflet, Binoculars, Etc 
D-Hudson Sporting Goods Co , 52 Warren St., N Y.C 


FOR SALE 
Butterflies, Reetles, 

Cocoons, Eggs. etc*. 

HIMALAYAN BUTTERFLY CO. 

Shillong Assam INDIA 



ELECTRIC FUN! 

Make toy motors, alarms shockers 
trick lights, etc Book telling how 
to do 200 stunts with 110 volt-,— 
$1 postpaid 

CUTTING &. SONS 
103 K St , Campbell, Calif. 


Commercial and Industrial Organiza¬ 
tions of the United States (Domestic 
Commerce Series No. 5) is a complete and 
comprehensive directory of 19,000 trade 
associations and non-profit oiganizations. 
The executive will find this directory valu¬ 
able in locating the association representing 
any industry, as well as its address and 
secretary’s name 386 pages, bound in cloth. 
Superintendent of Documents , Washington, 
D. C—85 cents (money order) 


MAKE ARTIFICIAL MARBLE 

Colorful glossy tiles, no polishing, rather uncanny. 
Novelties, tabletops, bookends, floors, whetstones 
Hard, inexpensive, fireproof, enamels wood Seeiet 
cement methods Amazing samples 3c. 

JOHN K. PAYN 

945 Grande Vista Avenue Los Angeles, Cahf 



AGENTS 500% PROFIT 

GUARANTEED GOLD LEAF LETTERS 

For Store fronts and office windows Anyone can put them 
on Free samples. Liberal offer to general agents. 
METALLIC LETTER CO 440 NT Clark St.. Chicago 


GET INTO THE TOY BUSINESS 

AS OUR MANUFACTURER 

Earn money easting our NEW 
LINE of hollow Toy Soldiers, In¬ 
dians, 5 and Ide Automobiles,, Ash¬ 
trays, ete. No special place or ex¬ 
perience neees-.san as we furnish 
full instructions with moulds and 
cooperate m selling; also buy fin¬ 
ished goods Chance of a life-time 
for man with small capital to get 
into this new and profitable in¬ 
dustry. If you mean strictly busi¬ 
ness and are over 21 write at once 
for details as CHRISTMAS BUSH 
Is now starting. 

METAL CAST PRODUCTS CO. 

Pert S 1696 Boston Road, New York 



Review of the Economic Councils in the 
Different Countries of the World, 
(Section of Economic Relations, League of 
Nations). Prepared for the Economic Com¬ 
mittee by Dr. Elli Lindner; a study of 
existing national economic councils. World 
Peace Foundation, 40 Mt. Vernon Street, 
Boston, Mass. —75 cents. 


The Profession of Forestry, by Dean 
Samuel N. Spring, gives an outline of 
the scope of required training and oppor¬ 
tunities. New York State College of Forestry 
at Syracuse University , Syracuse, N. Y — 
Gratis. 


Solar Condensers, Wet and Dry Elec¬ 
trolytic - Condensers — Paper and 
Mica Condensers gives much valuable 
material and many hints for the use of con¬ 
denser material of all kinds. It is fully illus¬ 
trated and prices are given. Solar Manu¬ 
facturing Corporation , 599-601 Broadway , 
New York City. — Gratis. 



Want a career in 

PHOTOGRAPHY? 

Big opportunities. Learn quickly 23 
years experience training men and 
women for successful careers in 
Photography (commercial, news, 
portrait, motion picture) Personal 
attendance or Home Study Free 
booklet How to Succeed -in Photog¬ 
raph v 

New York Institute of Photography 
10 West 33 St. (Dept. I34A) N.Y.C. 



Speed 


Transmission 

By ci mere turn of o handle you can secure 
a POSITIVE speed change between the 
highest and lowest range, with a micrometer 
precision adjustment. Fractional revolutions 
are obtainable. Send for Book No. 1174. 

LINK-BELT COMPANY W 

910 S. Michigan Ave., Chicago.,. 
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ARE YOU 
SEEKING 
A SCHOOL 


To those seeking guidance in se¬ 
lecting a school or college we sug¬ 
gest that they refer to the Special 
School Section of the current issue 
of Harpers Magazine. 

In this issue will be found the many 
educational possibilities which the 
coming school year offers In its 
School Section are represented the 
best type of schools, junior colleges 
and colleges — academic, prepara- 
tor} 7 , finishing, military, and schools 
for special training A wide range of 
schools m all localities, to fit all 
purposes and purses, that will help 
you m the selection of the one best 
suited to the needs of yourself, or 
of your son and daughter 

Our School Bureau will be glad to 
aid you hi solving your particular 
school problem and will send yon 
free its School Booklet in which 
will be found many helpful sugges¬ 
tions, Address 

School Bureau 

Harpers Magazine 

49 E. 33rd St., New York, N. Y. 


When you write to advertisers 

® The Editor will appreciate 
it if you will mention that 

; a °“ SCIENTIFIC 
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I you there Is a world of unlimited power. LeariJ 
I to use it and you can do the right thing at thej 
L right lime and realize a life of happiness and I 
rabundance. Send for new, FREE, SEALED j 
yBOOK that tells of these fascinating fa cts.| 
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THE CAROLINA BAYS—ARE 
THEY METEOR CRATERS?—II 

(Continued from page 159) 

by the successive impacts of two meteors 
m approximately the same place. Or should 
a meteor, on striking, push some of the 
soil ahead of it, there probably would re¬ 
sult an upward bulging of the surrounding 
surface If a separate elevation were 
formed from the soil which was ejected, 
two rims would thus appear from a single 
impact 

7. Neighboring scars formed at different 
times could o\erlap and produce the mu¬ 
tual interference of outline that is often 
seen. In a series of overlapping impacts, 
the most complete rim would be formed 
by the last meteor to strike the surface 
Thus a small bay could partially obscure 
a large one, or \ice versa. 

8 If soil were thrown outward and up¬ 
ward by an incident meteor, some of it 
would fall back directly into the depres¬ 
sion thus formed and some would slide 
down the steep inner slope from the ele¬ 
vated rim. Thus the deposits in the rim 
and in the bottom of the crater should be 
essentially of the same material. 

9 In case the cluster were of globular 
shape much of the Piedmont and Southern 
Appalachian regions, m addition to the 
coastal plain, would be included in the 
area struck Subaenal processes would at¬ 
tack the scars, leveling lims. and filling 
craters at a rate increasing with the height 
and relief of the surface. Erosion of the 
coastal plain would proceed slowly, ex¬ 
cept near the large rivers which could soon 
remove all topographic signs of the scars 
m their immediate vicinity. The advance 
of the sea in Pleistocene time would super¬ 
impose the effects of its action upon those 
already produced by weathering, by 
streams, and by wind. Should the impacts 
occur through the shallow ocean water 
during the marine invasion, the volume and 
velocity of the ejected material, as well as 
the area covered by the resulting rims, 
would probably be less than if the im¬ 
pacts occurred on land In either case, 
whether the collisions took place prior to. 
or during the inundation, if there were 
strong ocean currents, such as the Gulf 
Stream, the water scouring at the bottom 
would further reduce the height and prob¬ 
ably also the width of these protuberant 
rims During this process the material 
which was too coarse to be carried away 
m suspension would be washed down the 
slopes and redeposlted in steeply dipping 
sedimentary layers If the currents were 
sufficiently vigorous, the ocean bottom 
might be eroded to such an extent that the 
resulting scars would be essentially hori¬ 
zontal sections of the original features. 

The meteoritic hypothesis in a qualita¬ 
tive manner develops the origin of the 
facts which any acceptable theory must 
explain. Yet it should be tested in every 
way in order to avoid error. Is it possible 
that there are other logical consequences 
of the hypothesis which the observed facts 
cannot fulfil? 

In at least one respect the authors are 
not convinced that the facts are adequate 
to substantiate theory. In the rims thus far 
examined there is a noteworthy absence 
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of bed-rock fragments larger than sand 
grams There are, however, many hun¬ 
dreds of bays not yet studied in which such 
pieces may occur Moreover, it is not a 
certainty that large fragments are to be 
expected m unconsolidated and water- 
saturated clastic sediments The few thou¬ 
sands of years which represent the mini¬ 
mum age of the features are, perhaps, 
sufficient for weathering to eliminate the 
fragmental texture and reduce the soil to 
its ultimate mineral constituents. 

This length of time would likewise per¬ 
mit the removal of meteontic fragments of 
iron or basic silicate minerals which may 
ha\e been exposed at the surface. At all 
events, the authors found nothing definitely 
of cosmic origin, though Olivier states 5 
that * . a very’ large number of meteor¬ 

ites have been discovered in the southern 
Appalachian region, in Virginia, North and 
South Carolina, Georgia, Alabama, Ken¬ 
tucky’, and Tennessee.” Referring to the 
sketch map, one sees that the probable 
area of bombardment includes most of the 
southern Appalachians. Thus the numerous 
meteorite discoveries m this region may 
be additional evidence of the reality of the 
shower which the authors have assumed 
A meteontic cluster having the dimensions 
indicated is probably of the same order 
of size as the nuclei of some of the smaller 
comets. 

Known meteorites have been divided 
into three types: those consisting chiefly of 
iron and nickel, those composed largely of 
stony material, and others which are mix¬ 
tures of metal and stone. If meteorites are 
present beneath the surface of this coastal 
plain, that portion of their mass which 
remains unaltered should possess a density 
greater than that of the sediments. It 
should be possible to detect such bodies 
with an Eotvos torsion balance Nickel- 
iron meteorites would have a higher elec¬ 
trical conductivity and stony ones a lower 
conductivity than the wet material sur¬ 
rounding them. These conditions are suit¬ 
able for several methods of electrical 
prospecting. Meteorites rich in iron should 
be readily detected with a magnetic field 
balance. 

A SCHMIDT’S Vertical Field Balance 
(Askama Werke) was used to test the 
hypothesis. Of four bays investigated three 
proved non-committal; that is, there was 
no observable anomaly at the appropriate 
place. In the fourth instance a bay located 
near the inland edge of the coastal plain 
possessed a magnetic anomaly of 120 
gammas. If these depressions are the re¬ 
sult of meteoritic impacts, failure to find 
an anomaly in the first three cases may 
be explained by assuming that the bodies 
were of stone, or that they were composed 
of nickel-iron which has been completely 
oxidized to a relatively non-magnetic 
substance. 

Further study of the magnetic and. If 
possible, of the electrical and gravitational 
conditions of isolated features will be at¬ 
tempted in the near future. A photographic 
examination of the lower Piedmont area, 
as well as a careful search for large frag¬ 
ments in the rims of bays situated near 
the “fall line,” would aid in testing the 
hypothesis herein presented to explain the 
origin of these interesting features. 

“*C P. Olivier, “Meteors” (Baltimore: Wil¬ 
liams and Wilkins, 1925), p. 240 
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Books SELECTED BY THE EDITORS 


THE VERDICT OF THE LEAGUE- 
CHINA AND JAPAN IN MANCHURIA 

By M 0. Hudson , Prof. Internafl Law, 
Harvard 

A S the official record of the League of 
- Nations this little book of 102 
pages should find a place in every con¬ 
sulting or research library, for it gives 
the cold and clear-cut facts without 
embellishment and with only annota¬ 
tions to connect the various official docu¬ 
ments and notes. Whatever future his¬ 
tory may contain, this verdict will ever 
stand as a most important mile-post.— 
$1.10 postpaid. 


THE VITAMINS IN HEALTH AND 
DISEASE 

By Barnett Sure , Prof . Agric. Chem., 
University of Arkansas 

W E have all heard and read about 
vitamins, so we at least are on 
speaking terms with them. Yet nowhere 
have we read such a commonsense ex¬ 
position of how they were originally 
determined, just how a deficiency is 
indicated, where and why counterac¬ 
tion can be found and the inter-relation 
of vitamins -which are to be found in 
certain common foods. There are sev¬ 
eral good books on diet and foods, but 
one will search in vain for a book like 
this, which so happily combines the 
research, scientific analysis and every¬ 
day application, woven together in most 
readable style, so that parents of Sci¬ 
entific American proclivities can eas¬ 
ily digest and then make their own 
application. Once and for all time you 
can get the “Vitamin Alphabet” in your 
mind so it will stick.—$2.15 postpaid. 

THE UNIVERSE OF LIGHT 

By Sir William Bragg , D.ScF.R.S. 
Head of the Royal Institution 

T HIS book of ll chapters contains 
the transcript of a course of popular 
lectures delivered at the Ro^al Institu¬ 
tion and its scope is indicated by the 
chapter heads, which are: The Nature 
of Light; The Eye and Vision; Color, 
The Origins of Color; The Colors of the 
Sky; The Polarization of Light; Light 
from the Sun and Stars; The Rontgen 
Rays; The Wave and the Corpuscle. 

Sir William Bragg is an old hand at 
popularizing science; his work, “Con¬ 
cerning the Nature of Things,” is a 
model of that difficult art and had a 
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deservedly wide sale several years ago 
The present book is similar in general 
tone—not written for case-hardened 
highbrows (such will enjoy it, neverthe¬ 
less) nor on the other hand for chil¬ 
dren. If you fall between these extremes 
this is your book, and you will enjoy 
its manner of presentation, learning as 
well a lot about elementary optics and 
its common applications. It has 278 
text pages and 134 illustrations.—$3 65 
postpaid.— A G 1. 


FRONTIERS OF MEDICINE 

By Morris Fishbein , M.D., Ed. Journal 
Am. Med. Assn. 

T HROUGH this book the lay reader 
may secure a clear comprehension 
of the science of medicine both as it has 
developed in the past—the great medi¬ 
cal discoveries—and as it stands today 
To the latter are devoted 12 chapters, 
respectively on preventive medicine, a 
century of progress, anaesthesia, the 
germ conception, asepsis in obstetrics, 
Florence Nightingale’s work, the mod¬ 
ern era, specialization, internal medi¬ 
cine, pharmacology, surgery, and medi¬ 
cal specialties. This book is most read¬ 
able.—$1.10 postpaid.— 4. G. 1. 


HANDBOOK OF MATHEMATICAL 
TABLES AND FORMULAS 

By Richard S. Burington , Ph.D., Case 
School of Applied Science 

S TATISTICIANS, engineers, estima¬ 
tors and consultants will welcome 
this work, combining essential formulas 
and tables in one convenient volume. 
Well indexed, carefully printed and 
conveniently bound, it shows attention 
to the needs of a table-user that is un¬ 
common. It is in two parts, the first 
containing formulas and theorems from 
elementary mathematics, and the second 
going into logarithms, constants, trig¬ 
onometric functions, powers, roots, re¬ 
ciprocals, primes, gamma functions, in¬ 
terest, discounts, annuities, probability 
integral, elliptic integral, etc.—$2.15 
postpaid. 


THE WORLD OF FOSSILS 


By Carroll Lane Fenton 



and fossil hunting This book centers 
around that theme and gives, m addi¬ 
tion, an account of the principal forms 
of fossil life of each of the geologic 
periods. It is rather elementary and not 
at all in the nature of a full treatise but 
is intended rather as fairly easy read¬ 
ing to be done by the average human 
being who is not a fossil himself It has 
178 text pages and 35 illustrations — 
$2 15.— A G. 1. 

FISHES 

By Louis Roule , Prof. National Museum 
oj Natural History, Pans 

T HEIR journeyings and migrations 
are told in most vivid English which 
is unusually descriptive and amazing in 
the extent of its vocabulary Fishermen 
have observed these movements and de¬ 
pend on them. For years they have been 
set down as “instinct ” Di. Roule has 
spent a lifetime seeking out the real 
reasons behind these journeyings and 
here presents the sum of present day 
knowledge of these subjects. Foreword 
by Dr. Beebe, excellent format, 54 
figures, 8 mo.—$3.90 postpaid. 

JUNGLE MEMORIES 

By Henry H. Rusby, Pro}. Materia 
Medica, Columbia 

T HIS book is really a chapter in the 
reminiscences of a man who has 
lived one of the most varied and inter¬ 
esting lives in our time. Distinguished 
as a botanist, a leader in medical and 
pharmacological education, an associate 
with Harvey W. Wiley in the fight for 
pure food and drugs and even today, at 
the age of 78, one of the staunchest 
fighters for purity of drugs, Dr. Rusby 
is known throughout the scientific 
world. This book tells the story of one 
of the earliest of his adventures—a trip 
of exploration made in 1885 across the 
Andes and through the South American 
jungle in search of medical plants. Al¬ 
though mainly a story of adventure, it 
is filled with scientific observations.— 
$3.70 postpaid. 
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Oil Burner Trademarks 

I T has been held by First Assistant Com¬ 
missioner Kinnan that Geo. D. Roper 
Corporation, of Rockford, Illinois, is not en¬ 
titled to register the term “Insta-Matic” 
as a trademark for gas stores and ranges 
and igmtei attachments and time and tem¬ 
perature controls for regulators therefor, m 
\iew of the prior adoption and use by Wil¬ 
liams Oil-O-Matic Heating Corporation, of 
Bloomington, Illinois, of the term “Dist-O- 
Matic” as a trademark for liquid fuel burn¬ 
ing devices. 

The grounds of the decisions are that 
the goods of the respective parties are of 
the same descriptrve properties and the 
marks are confusingly similar. 

After stating that it seemed cleai enough 
that the liquid fuel burning devices of the 
opposer are automatically controlled and 
that its marks are built upon or constitute 
modifications of the word “automatic” and 
noting that applicants had sought to show 
by other registrations that the term “Matic” 
is pubhci juris. Dr. Kinnan said: 

“It would seem immaterial here whether 
the opposer was first to form the type of 
notation adopted by it as a trademark. The 
question arising is whether the applicant 
has approached so nearly the opposer’s 
marks, or any one of them, as to make it 
probable that there will be confusion or 
mistake in the mind of the public if appli¬ 
cant uses its mark upon its goods.” 


Rejection of Chemical Claims 

AN Interesting decision was recently ren- 
il dered by the Board of Appeals affirm¬ 
ing the rejection of chemical claims as 
being broader than the invention. Applicant 
disclosed a process consisting broadly in 
heating the addition compound of an or¬ 
ganic substance with two specific metal 
halides ( e . g. zinc and calcium halides). 
The attorney attempted to claim all metal 
halides in this process. The Examiner al¬ 
lowed applicant to claim metals of the 
second periodic group but refused to allow 
claims covering all metal halides. 

In affirming the rejection the Board 
stated “where the reaction itself is not of 
a very well recognized type it is not per¬ 
missible to go beyond the most obvious 
rules in determining the scope of the origi¬ 
nal disclosure We believe this reaction 
falls clearly under the classification of those 
which cannot be reasonably foretold in 
relation to the large number of metals in¬ 
cluded and differing widely as to properties. 

“We think applicant upon the mere dis¬ 
closure of two metals, should not be en¬ 
titled to cover up the field of research as 
to the possibility of discovery of the action 
of other particular metals having very un¬ 
usual or efficient action in this respect...” 

. . there is no disclosure as to what 
metal compounds would probably form ad¬ 
dition products . . . and whether other 


TV/TR. LIDDY will be pleased to 
answer the inquiries of our 
readers who may desire informa¬ 
tion relative to the various sub¬ 
jects reported in his department. 

—Tfie Editor. 


metals generally beyond two specific in¬ 
stances would be operative in accordance 
with the claims, provided they did form 
additive compounds.” 

In answer to applicants’ argument that 
the Examiner failed to cite examples which 
would be inoperative the Board said: “The 


Preserving Proof 
of Invention 

IP VERY inventor who is work- 
mg on a device which he 
contemplates patenting should 
first prepare sketches and a de¬ 
scription of his invention, which 
should be dated and witnessed 
by at least two persons. The in¬ 
ventor has thus established the 
date of his disclosure, and such 
evidence should be deposited in 
a safe place from which it may 
be produced when needed. 

When an invention has been 
completed, it is advisable to file 
an application for patent with¬ 
out delay. However, we realize 
that many inventors today do 
not have sufficient funds to meet 
this expense, nor have they safe 
places in which to keep their dis¬ 
closures. Therefore, as fully out¬ 
lined in our April, 1933, num¬ 
ber, Scientific American will 
undertake to act as a depository 
for such documents. These will 
be held in safekeeping for two 
years (unless withdrawn by the 
depositors) and then destroyed 
without opening. 

To take advantage of this of¬ 
fer, place your papers in a 
sealed envelope endorsed with 
your name and address and 
marked "Not to be opened.” 
Then enclose this in another 
envelope addressed to John P. 
Davis, Treasurer, Scientific 
American Publishing Company, 
24 West 40th St., New York, 
N. Y., and mail .—The Editor. 


Office is not in a position to show that 
some metals are inoperative in the relation 
as is sometimes done by defendants in in¬ 
fringement suits but that is not believed 
essential to the application of the rule (L e. 
rule In Incandescent Lamp Patent case 


1895 C. D. 675, Corona Cord Tire v. Dovan, 
1928 C. D. 243, etc ) and does not relieve 
applicants from making a showing of a 
reasonable number of examples commen¬ 
surate wuth the scope of the claims pre¬ 
sented .”—Journal of the Patent Office So¬ 
ciety. 

Silk Ribbons as Fan Blades 

T HREE loops of silk ribbon are used 
in a new electric fan which has been 
de\eloped in Geiman>. The use of the 
textile blades does away with the neces¬ 
sity for a wire frame for protection as 
the textile blades are not dangerous while 
rotating. 

A report to the Commerce Department 
describing the fan says that the ribbon 
blades move the same amount of air as 
12-mch metal blades, but the stream of air 
is wider and not so concentrated. There¬ 
fore, no oscillating movement of the fan 
is necessary. 


Problems of the Patent 

N EWS NOTE* A London judge luled 
that an invisible bacillus, discovered by 
Dr. Weitzmann, and used in the produc¬ 
tion of cordite, is his property by right of 
being a fully patented possession. 

Can a man get a patent on a coiv ? 

Mebbe sol But Vm sure I don’t know how; 
For its rich and fruity juice 
Has been in “public use ”— 

Too long to get a patent on it now . 

Can a man get a patent on a bee. 

Upon proper application , with a fee ? 

I doubt it, for the features 
Of the busy little creatures 
Were known and used while men lived in 


Can a man get a patent on a snail? 

Not unless he put a lawyer on its trail 
In that prehistoric time 
When the world was mostly slime; 

For now Us basic principle is stale. 

Can a man get a patent on a cod? 

Its liver has been useful, but ids odd 
That it too, is prehistoric. 

And in Boston — allegoric. 

And the man to get the pat ends under sod . 

Can a man get a patent on a yeast? 

Ids a useful and prolific little beast; 

But ids been on sale for years 
In this dismal vale of tears. 

And the man to get the patent is deceased . 

Cm a man get a patent on a hen? 

He might have if he’d tried to do it when 
In the days of long ago 
The first rooster tried to crow. 

But the patent office wasn’t open then* 

Edward H. Davis, 
in the Journal of the Patent Office Society. 
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Science and 
Human Life 

By J. B. S. Haldane, F R. S. 

This is one of those books which 
your reviewer intended only to 
skim, but found himself reading 
from sheer enjoyment rather than 
as a task. It contains 23 stimulating 
articles or chapters (287 pages)—- 
“a rather mixed bag of writings 5 
the author calls it—on different 
aspects of science and modern life. 
Haldane is a leading biologist— 
one who has much to say, knows 
how to say it and always has a host 
of readers. And he isn’t stereotyped 
m his opinions.—$2.65 postpaid. 


The Sex Factor 
in Marriage 

By Helen 4 Wright, MJEL, B.S. 

This book is addressed to those 
who are about to be married, par¬ 
ticularly men, but we see no reason 
why others should not read it, and 
many reasons why ihev should. Its 
main purpose is to forestall mar¬ 
riages wrongly conditioned' and 
perhaps ruined at the outset by in¬ 
experienced, inept blunderers. It 
tells what to do and what not to 
do. There are more things to do 
and not to do than many think, a 
fact which all consulting specialists 
know full well. 

A very practical, serious, scien¬ 
tific book on a subject which de¬ 
serves as much attention as any 
subject of major importance m 
life—$2.00 postpaid. 


The Conquest 
of Space 

By David Lasser 
Pres. Am. Interplanetary Soc. 

A comprehensive, scientific, sane 
treatise in English on rockets and 
rocket flight. 

At present rocketry has reached 
the stage which aviation had reach¬ 
ed a generation ago; that is, most 
“sensible” persons regard it as a 
little bit crazy, while a few really 
sensible persons are taking pains 
to look into it and are meeting 
with some surprises. Mr. Lasser’s 
very well rounded book of 262 
pages treats the subject from all its 
interesting angles—$3.20 postpaid. 
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ACROSS THE EDITOR’S DESK 


“fTIHUS, perhaps, it Is not race but place that 
counts most Relief, climate, soils, plants and 
animals and minerals, all play their part in 
the working out of human historn. We can hardly 
regard It as puxe coincidence that the region border¬ 
ing the North Sea and the western North Atlantic, 
which contains seven tenths of the world’s coal and 
nine tenths of its iron, and includes the areas oi 
most stimulating climate, also has dominated world 
history for the past 200 years.” Thus Malcolm H. 
Bissell, Associate Professor, Department of Geology. 
University of Southern California, sums up his 
challenge to the doctrine of Nordic superiority. 
Professor BisselFs article, to be published next 
month, was prepared m answer to “The Nordic— 
Superior or Inferior,” published in our August issue. 
It presents clearly and concisely the reasons why 
the Noidics have little or no claim to racial superi¬ 
ority. Read both articles. Compare them. The avail¬ 
able evidence on both sides will thus be in your 
hands and you can settle the question in your own 
way to your own satisfaction. 

“And the trades took it to use in the manufacture 
of linoleum, paints, soaps, rubber substitute, glycer¬ 
ine, explosives, inks, celluloid, water-proofing, and 
any number of other things. . . . Milk, curds (not 
unlike cottage cheese 1, flour, macaroni, cakes, pies, 
candy, salad oil, cooking oil, and coffee are made 
from it. . . What Is this which has so many uses 
in such widely separated fields? It is none other 
than the soybean, a native of the Orient, first in¬ 
ti oduced into this country over a century ago But 
only within recent years have the possibilities of 
this humble legume been scientifically explored. The 
fascinating story of the development of new uses 
for the soybean is told in an article by Helen R. 
Crane, scheduled for our next issue. 

# 

“The chemist and the business man alert to 
utilize the very latest in the development of new 
products, are taking keen Interest in liquid latex— 
the natural serum of the rubber plant. As a result, 
latex is being used in place of crude rubber for 
certain purposes, and In addition, it is being adopted 
by industries which never before employed rub¬ 
ber.” This quotation is from an article by Philip 
H. Smith, which we expect to publish m our Decem¬ 
ber number. Mr, Smith goes on to tell of the uses 
of latex In garments, paper, rugs, rope, leather, and 
many other equally important applications. He also 
gives a glimpse of the future uses of this product 
of Nature which will have a definite bearing on our 
daily lives. Here is an article which no well-in¬ 
formed person will want to miss. 


'All is destruction. . . . Within a few months the 
microcosm will run down unless the operator intro¬ 
duces some of the smaller species of algae and thus 
adds some energy makers. ... A daily inspection of 
this micioscopic, dog-eat-dog universe will provide 
a practical experiment in microbiology of much in¬ 
terest and value.” As this bit from our next article 
m the series on microscopy shows, the reader is 
being diawn into the practical observational end of 
the science, and to that part which probably holds 
the greatest interest to the majority. We will wager 
that if you have not already been bitten by the 
microscope “bug,” you will find yourself seriously 
inviting the bite by reading the article that appeals 
in this issue, and the second part of it which will 
be published next month. 

# 

“Drilling an oil well to a depth of over 11,000 
feet, pushing the slender hole down more than two 
miles, gives rise to three pertinent questions: Is it 
possible to reach a depth of three miles? What are 
the pioblems of such deep drilling? Will those who 
risk their fortunes find oil in these superheated 
subterranean rocks?” These questions form the 
basis of an article entitled lk Black Gold—Three 
Miles Down,” by Andrew R. Boone, to be published 
in December. From personal observations in the 
oil-fields and interviews with the men who make 
their living by wresting liquid wealth from the 
depths of the earth, Mr. Boone has written an article 
that answers these questions by taking the reader 
to the site of the drilling operations and showing 
him how this deep drilling is done. 

# 

“The practical demonstration of the two-way, 
ultra-high-frequency radio equipment, placed in 
regular police service for the first time, suggests 
a new era of radio communication in which police 
departments cover large areas with ‘talking 5 police 
cars,” to quote from an article, scheduled for next 
month, by J. Henshaw Crider. With the new two- 
way communication system which Mr. Crider de¬ 
scribes, police patrol cars not only receive orders 
from headquarters, as in the older and well known 
system, but the patrolmen now can immediately re¬ 
port hack to headquarters, independently of widely 
separated telephone stations. Thus an added weapon 
against crime is placed by science in the hands of 
our law enforcement officers. 
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Doubleday One DollarBookClub ! 


Qet a book that was published at $2 
to $330, like this, each month, 
for only $1 


H AVE you heard of this new way 
to sa\e from $1 to $2 50 or more 
on a good book every month? 

If you would like to obtain books 
at half price or less you too will be 
interested in the Doubleday One 
Dollar Book Club. There is no en¬ 
rollment fee. There are no dues. You 
are not obliged to buy a book every 
month. You do not have to agree to 
buy any particular number of books 
You simply are offered a real saving 
on outstanding volumes —worth read¬ 
ing and owning —when you wish to 
buy them! 

“WILLIAM PITT” by P W. 
Wilson, is only one of the many fas¬ 
cinating books to which Club Mem¬ 


bers have been entitled m recent 
months Carefully chosen for interest, 
permanent value, and literary excel¬ 
lence, the Club’s monthly selections 
include $2 to $3.50 books of fiction, 
biography, travel, adventure, history 
Not “cheap reprints,” but ORIG¬ 
INAL EDITIONS or editions iden¬ 
tical with the original. And each one 
you take costs only ONE DOLLAR! 
If you do decide to take one book 
each month, you save from $12 to 
$30 a year on your reading 

If you are building a library; if 
you welcome a logical way to genu¬ 
ine savings—then read how you can 
now enjoy the benefits of this proved 
plan. 


Join—Without Cost—the Book Lovers Who 
Are Saving Money This New Way 


The books selected _ by the Club 
are exceptional titles—in many cases 
BEST SELLERS, for among them 


literature. The authors are most 


William McFee. Surely they mean 
reading pleasure and reading profit! 
However, you do not have to accept 


tastes are free to choose from the 
Club’s lists. 


Why It Will 
PAY You to 
Send the Coupon 
NOW! 

It costs you NOTH¬ 
ING to join. 

You pay NO month¬ 
ly or yearly “dues”. 

You do not have to 
take a book each month 
unless you wish to. 

You do not have to 
buy any particular num- 
: ber of books. 

You SAVE $1 to $2.50 
or more on every book 
you do take. 

The books ofFeretf are 
BEST SELLERS —or 
books whose permanent 
value and enjoy ability 
make them welt worth 
reading and owning. 

You may read and ex¬ 
amine EVERY book 
before you decide wheth¬ 
er you wish to keep it. 

You take NO RISK 
In learning full details 
by sending the coupon 
NOW. 


■ _** « . _. ! 






IDENTICAL WITH 
ORIGINAL EDITION 

Size by 5 3 h 

inches, ovei 3 Jo 
pages, large read¬ 
able type, on high 
grade booh paper 
Tinted top, hand¬ 
some cloth bind my 
and two-color wrap¬ 
per Published at 
$3 oa 


The 23-year-old 
“Schoolboy” Who 
REFUSED 
to be Prime Min¬ 
ister of England! 


FREE Enrollment—FREE SERVICE 

The Doubleday One Dollar Book 
Club asks no enrollment fees or mem- 




you will find outstanding books to ^ ^ ™ ices or nun- 

history, books m every class of y™ really want to rcad' 


Each book is individual There is 


certain to appeal to the majority of n0 * standard binding ” “WILLIAM 
our members. In past months these PITT/’ for example, is printed on 
have included John Drmkwater, H. fine antique paper, deckle-edge with 
G. Wells, W. Somerset Maugham, stained page tops; bound in lustrous 
Clemence Dane, V. Sackville West, black cloth, tastefully stamped in 
Harold Lamb, Robert Hichens and go*d, and with a two-color jacket 


YouTAKE Only as Many BooksasYouWANT 

Remember, you do not have to 


the Club's selection. Your own accept the Club Selection. You may 


ose from the select an alternative book or you may 
Club’s lists, decide not to take a book that month 
to substitute, at all. You may even drop your mem- 
to return, just bership entirely any time you want 

Th y e U on ! f' to! 

thing you During the year, there will be 12 
can’t help monthly selections and 200 to 300 
doing is alternative books—good books, every 
M O n e v one t ^ iem YOU are the one to 
every time decide how many of them you wish, 
you da buy And you know in advance that each 
a book! book will cost ONLY A DOLLAR. 

See for Yourself—AT OUR RISK— 
How Delighted You Will Be with this 
Common-Sense Plan 

You Need Send No Money with this Coupon 

We invite you to try membership in the Doubleday 
One Dollar Book Club. Unless you are more than 
pleased with “William Pitt,” the trial will cost you 
nothing. And it will place you under no obligation 
Send the coupon to us now without money. We will send 
you “WILLIAM PITT,” postage prepaid. Examine and 
read it. If you like it—keep it and we will bill you at the 
special Club price of $1 plus the small postage charge of 
10c. Each month, then, you will have the privilege of ex¬ 
amining the monthly selection before you remit for it. But 
if “WILLIAM PITT” (or any other book, later on) does 
not appeal to you—return it and you pay nothing. Could 
anything be simpler, or fairer? You take no risk. Mail the 
coupon now. Address: DOUBLEDAY ONE * DOLLAR 
BOOK CLUB. Dent. 4311. garden City. N. Y. _ 


AT 09 he refused 

A1 Z«J the Pre¬ 
miership 
of Britain. At 24 he 
accepted. No wonder 
a poem of the day 
exclaimed: 

“A sight to make sur~ 
rounding nations stare — 

A kingdom trusted to a 
schoolboy*s careV* 

ft- 

character' 

The must 

precocious genius in all the an¬ 
nals of British statesmanship. 

Up to now, no biography of 
his astounding life has been both 
authentic and thrilling. Now the 
story of William Pitt, the 
Younger, is told with breathless 
fascination. Who was this man? 
Why did he tower so giganti¬ 
cally over his friends, so de¬ 
cisively over his enemies? 


What dramatic signal flashed 
his ascendancy to the premier¬ 
ship? What was the outcome 
when he dared 
stake his all 
a g a i n s t the _ 
scornfully sen- V J| 

suous Catherine 

the Great of AMk 

Russia? What 

happened when Jf I 

he, unskilled in \ L ™ 

military tactics, 

ruthlessly drew 

swords with Napoleon? 

With a dissolute tyrant -de¬ 
spoiling far-off India, what did 
be engineer to subdue the oppo¬ 
sition? How did this compara¬ 
tive child make fools of vigorous 
leaders old enough to be his sire? 
What vice probably cut short 
his life in its prime? 

He wrote England’s history in 
blood, in poison, and in the 
honey of veiled diplomacy. Al¬ 
most unbelievable coups of in¬ 
trigue and triumphs of brilliant 
strategy were woven into his 
spectacular career. How? Read 
this book. Know this man. You 
wifi search all history for a 
more unique story! 
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( Please enroll me free as a Club Member and send me each month the 
Monthly Bulletin and the book selected, commencing with WILLIAM 
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I to keep it, I will send you the Club price of $1 00 plus the small postage 

I charge of ten cents. If I do not like it, I will return it to you, in which 
ease I am to have the privilege of choosing alternative book, if I wish, 

I from the list m the Bulletin I am not obligated as a Club Member in 
any way except to pay for the books which I decide to keep. I am to be 
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WHERE MAN AND 
NATURE BLEND 



T HE immense shining 448-ton aluminum-painted 
dome of the 100-mch telescope at the Mt. Wilson 
Observatory near Pasadena, California. The Mt. 
Whlson Observatory lies on a level summit 6000 feet 
above the sea and is surrounded by splendid spruces, 
pines and shrubberies. It is an environment in which 
men of science may make extended sojourns for 
work and live in an atmosphere conducive to 
thought. Original prints of this rarely artistic piece 
of photographic composition—suitable for fram¬ 
ing—may be obtained from its maker, Mr, Malcolm 
K. Parkhurst of New York. 
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Apparatus used by D. S. Food and Drug Administration for rapidly determining lead 


How Much Poison Can We Eat? 


S ometimes it is difficult 

for the average man and his 
wife to choose and steer a sen¬ 
sible mid-channel course be¬ 
tween those who unblushingly 
sell to the public foods contain¬ 
ing poison in harmful amounts 
and another class, the over¬ 
wrought emotional crusaders, 
who are always indignant be¬ 
cause we are being offered 
"poison” foodstuffs. But the 
word poison is a relative term. 
One can eat certain amounts of 
poison without apparent harm. 
What is needed in thinking of 
the poison question is, then, 
mainly a sense of proportion— 
How much of this or that will be 
poison? Many excitable writers 
on the food question have ap¬ 
parently lacked that sense. 

—The Editor. 


T HE other day I was talking to a 
very distinguished physician about 
an astonishing (if true) and sen¬ 
sational book, of which many copies 
have been sold, which endeavored to 
show that we should all be poisoned if 
we bought most foods, especially those 
that were widely advertised. On the 
ether hand, advertisers informed me 
that if I did not use their foods I should 
suffer in health and go to an early 


A near view of the electrolytic ap¬ 
paratus for lead determination 

grave. I was theiefore fortunate in be¬ 
ing able to converse with a man who 
probably knows more about the di¬ 
gestive tract than any other specialist 
in the country. He said: 

"‘These authors are just like all other 
fanatics, who are ready to tell you that 
there is arsenic in everything or that 
aluminum is bound to give you cancer. 
They are too fussy. After all, this is a 
complex civilization in which we live 
and we must not be so neurotic that we 


refuse to take any chances whatever. We 
risk our necks daily with automobiles, 
yet never demand their abolition be¬ 
cause they kill thousands annually and 
maim others. Dangers hover all about 
us. We must simply learn to exercise 
sound judgment and be reasonable.” 

That and a little more of the doctor’s 
sane conversation induced me to read 
up a little on arsenic and on aluminum. 
The authors of the hook in question had 
loudly asserted that arsenic and its 
companion, lead, hovered in all fresh 
vegetables, and absolutely coated all 
fresh fruits, waiting to kill us. They as¬ 
serted that the Government did nothing 
about this (though they also asserted 
that it had asked for and used special 
funds to study the problem) and that 
calloused officials looked on upon the 
poisoning of the entire nation, them¬ 
selves included, with extreme com¬ 
placency. 

S PRAYING fruits and vegetables to 
prevent insects from devouring them 
does offer a problem, because the 
sprays must be poisonous, and they 
must adhere well and long, in order to 
do their work. Moreover, while calcium 
arsenate does rather good work as an 
insecticide, lead arsenate is still more 
effective and is widely used, and lead 
is a had poison. As adhesives have been 
developed, which make the poison 
sprays stick to fruits and vegetables, 
matters have grown worse and it is more 
and more difficult for public officials to 
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sible, and establish a limit of 
tolerance for the poison which 
experts in toxicology will agree 
is safe. That has been done. Poi¬ 
son experts agree that the pres¬ 
ence of 0.01 gram of arsenic 
trioxide per pound of fruit or 
food is safe, that it can not pro¬ 
duce acute poisoning and will not 
cause cumulative, chronic poison¬ 
ing, at least in the light of all 
evidence now available. 

Plenty of growers are ready to 
assert that arsenic in much great¬ 
er abundance is harmless, simply 
because no case has ever yet been 
found wherein it could be proved 
that death resulted positively 
from arsenic spray residue on 
fruit or vegetables. Thus cabbage 


ed. The mere presence of a poisonous 
ingredient in a food does not of itself 
convict that food. Thus codfish natur¬ 
ally contains 0.0140 to 0.0380 grain of 
arsenic trioxide per pound, which is 
above the limit of tolerance, and doubt¬ 
less cod-liver oil, so widely given to 
voungsters, contains a great deal. 

The following figures will show the 
grains per pound of arsenic trioxide in 
the other common foods mentioned: 
Haddock, 0.0392; clams, 0.0104 to 
0.0180; lobsters, 0.0160 to 0126; 
shrimp, 0.0170 to 0.0770; sardines, 
0.0105 to 0.0200; prawns, 0125; crab 
meat, 0.0140 to 0.0770; oysters 0.0100 
to 0.0165. Of 1169 samples of common 
foods of all classes, 11 percent con¬ 
tained arsenic trioxide m excess of 0.01 
grain per pound. 


has been seized and destroyed 

containing 0.250 to 1.473 grains TVTATURE put that arsenic m the 

-L * foods. No noison exnert could be 


of arsenic trioxide per pound; 


The analysis of many sea foods reveals 
that they naturally contain some arsenic 

protect consumers. Meanwhile, ever 
new and possibly more poisonous 
Insecticides are constantly being 
developed and Government scien¬ 
tists are hard put to it to keep up 
with them and accurately rate 
their dangers. 

Arsenic spray residue work has 
long taken one third of the annual 
appropriation of the United States 
Food and Drug Administration. 

Since this administration has only 
about a million and a half dollars to 
police the entire interstate traffic in 
ioods and drugs, that is about all we 
could expect of it in the way of Federal 
control. In spite of the known poisonous 
effects of lead arsenate it is a fact that 
many growers apply the poison very 
carelessly and contend that it is rela¬ 
tively harmless. Thus they get on their 
products possibh 200 times the safe 
limit, and do so near the harvesting 
season as well. 

T HESE spray residues are increasing¬ 
ly hard to wash off because the ad¬ 
hesives used to make them stick are 
increasingly effective. The Federal Gov¬ 
ernment must also intercept fresh fruits 
and vegetables in transit, perform its 
analyses, establish valid court proof 
that the residue is there in poisonous 
amounts, and act before the product 
reaches the market. When you consider 
how slow and tedious the methods of 
chemical analysis are, that is no little 
problem in itself. 

Moreover, since we cannot raise suffi¬ 
cient fresh fruits and vegetables for our 
own use unless we utilize insecticides 
which are poisonous, the only thing to 
do is police the industries concerned,' 
get the growers’ co-operation if pet¬ 


foods. No poison expert could be 
expected to hold that “natural” arsenic 
is less poisonous than added arsenic. 
However, it would be very difficult to 
convict Nature in court of the charge of 
poisoning human beings by putting 
excessive quantities of arsenic in 
haddock or in prawns. The law 
covers no such natural additions 
of poison. Nor does it cover addi¬ 
tions of poison m any case unless 
the poison is in the food in quan¬ 
tities that can be absolutely prov¬ 
ed in court to be potentially del¬ 
eterious to health. 

Here are new jokers. For one 
thing many physicians and poison 
experts will disagree when you ask 


Left and below: Foods cooked in alu¬ 
minum utensils do not become poisonous 


the same has happened to 
cauliflower containing 0.312 
to 2 059 and to celery con¬ 
taining 0.43 to 0.209 grain 
per pound. 

The presence of lead is an 
even worse menace. Until 
very recently the quantity of 
lead has been very hard to 
determine, the method being 
slow and tedious. It would 
have required troops of new 
Government chemists to do 
the work, and at a time when 
taxpayers angrily resent in¬ 
creased taxation. Just recent¬ 
ly a method has been devel¬ 
oped for the rapid and ac¬ 
curate determination of lead, and its 
use will enable the Government to give 
better consumer protection for the same 
money. 

The food and drug law, however, 
merely covers “added poisonous in¬ 
gredients” which it can be proved in 
court will potentially injure the health 
of those who eat the product concern- 


them exactly how much arsenic fresh 
apples may contain without danger to 
the consumers of those apples. They 
will all be sincere and may give very 
different testimony on the stand. For 
another thing, suppose that a person 
is deriving minute quantities of arsenic, 
or some other poison, from ten differ¬ 
ent foods; The grand total is a menace 
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to this person's health, but the law of¬ 
fers no protection, because no one of 
the ten foods contains the poison in a 
quantity that could be proved in court 
to be potentially dangerous to health. 

So we must take some chances and 
not scare ourselves to death all the time 
It is very unfortunate that so many 
sensational writers are always ready to 
add to their incomes by misinforming 
and frightening the general public. The 
same thing occurs with regard to 
aluminum and the use of aluminum 
ware and the ever recurrent myth that 
this element causes cancer. Since medi¬ 
cine does not yet know the cause of 
cancer we cannot, of course, declare 
aluminum innocent. But neither have 
we any right to convict it. 

A RSENIC is an old element. The 
. alchemists knew all about it and 
played with it Aluminum was not dis¬ 
covered until 1828 and It remained a 
laboratory curiosity for 60 years more. 
Therefore many people still regard it 
as some strange, unusual, and mysteri¬ 
ous substance but recently created by 
scientific skill or magic. Yet it is the 
third most common element Oxygen 
stands first and composes 50 percent of 
our world; silica is next as 28.5 per¬ 
cent; aluminum is third with 7.3 per¬ 
cent and iron, composing 4.18 percent 
of our world, stands fourth in order of 
abundance. Aluminum is widely dis¬ 
tributed. It is actually the most plenti¬ 
ful of all metals, being tw T ice as common 
as iron or calcium. 

It is impossible to escape aluminum. 
We may as well face that fact and 
cease letting fanatics scare us to death 
with it. There are about 250 parts per 
million of aluminum in our brains and 
100 parts per million in our kidneys. 
What are we going to do about it? It 
appears widely scattered in the plant 
world and we cannot get away from it. 

Aluminum, as parts per million, oc¬ 
curs in the following common foods in 
the quantities indicated: Carrot tops, 
41; figs, 18; lettuce, 30; beet tops, 24: 


pistachios, 46; raisins, 20: dried beef, 
14; dates, 11; radishes. 26; and filberts. 
47. But suppose the same identical food 
is cooked m glass and also m an alumi¬ 
num utensil? Does that vastly increase 
the aluminum content of the food in 
question? The following tabulation 
show’s that it sometimes does, but that 
even then the parts per million of alumi¬ 
num in many of the foods cooked in 
aluminum does not exceed that m natu¬ 
ral foods— 


Bacon 

Potatoes 

Stewed tomatoes 
Beets 

Creamed cabbage 


Part t ptr trillion nf aluminum when— 
Cookul in Cooked m 
G1 j-.i Aluminum 

0.68 

0.26 

4.25 

0.74 

91.00 

3.45 

13.45 

73.30 

1.40 

7.10 


0 26 
0.26 
0.12 
0.57 
0.34 


Cranberry sauce & sugar 0.75 
Rhubarb 0.95 

Apricots 24.60 

Apple sauce 0.28 

Prunes 4 60 


In spite of the fact that aluminum 
cannot be avoided, and of the further 
fact that, as my specialist friend told 
me, a compound of aluminum, the hy¬ 
droxide or what chemists call alumina 
cream, has long been used m the treat¬ 
ment of stomach ulcers, many people 
claim that foods cooked In aluminum 
utensils produce unpleasant symptoms 
in them. These symptoms, they are 
careful to say, disappear “at once ’ 
when their food is no longer cooked in 


aluminum. That simply means that the 
aluminum could not have been at fault, 
for such symptoms, if genuine, could 
not disappear till the body had elimi¬ 
nated the aluminum it contained. This 
would not only take time, but it prob¬ 
ably could not be accomplished entire¬ 
ly because our bodies always seem to 
contain some aluminum Hence these 
symptoms are rather psychological than 
physiological and they are also the 
kind that could be caused by any num¬ 
ber of possible other causes than alumi- 




Above: Food and Drug In¬ 
spector’s station to catch ship¬ 
ments of apples for analysis 
for sprayed arsenic and lead. 
Left: A picture taken in Ros¬ 
well, New Mexico, where they 
are even advertising '"washed” 
fruit* Below: All trucks leav¬ 
ing Michigan with apples are 
stopped and test samples taken 



num in cooked foods. Indeed, these very 
people who claim to be benefited usu¬ 
ally continue to eat foods containing 
natural aluminum, simply because the\ 
cannot avoid doing it. 

It is very strange how some of us be¬ 
come frightened at shadows. Thousands 
become almost too scared to eat any¬ 
thing, while the fussy fanatics who 
write sensational bogey books profit 
well in a monetary way and pose in self¬ 
adulation as saviors of mankind and 
champions of the downtrodden public. 
Accredited medical specialists make lit¬ 
tle headway in reassuring persons who 
have been scared by the fanatics, while 
their efforts to show up the fanatics re¬ 
sult in their being attacked as malicious, 
paid henchmen of the “medical Irtish*’ 



Telepathy 


I Mind-Reading 


A NY more or less prolonged discus¬ 
sion of telepath) almost invariabK 
leads to a comparison between 
telepathy and mind-reading. A few da\ 
ago the present writer and a reader ot 
Scientific American were casualK 
conversing across the luncheon table 
"I wish >ou would explain something 
about telepathy," 5 said the reader, 4 *that 
has always bothered me when thinking 
about the subject. If, tor the ^ake ot 
academic argument, we allow that telep¬ 
athy is possible, at least between cer¬ 
tain persons under certain conditions, 
then does not the development of thh 
power mean that eventually telepathists 
will be able to lead the mind;- oi others 
at will? 55 

From this question grevv a discussion 
that would he too length) and involved to 
record here, rambling as it did through 
many fields that might be considered 
unrelated to the subject. The gist of it 
all was that, in the writer’s opinion, the 
answer is 4 *NoA Of course, with the 
present knowledge, or rather lack of 
knowledge of telepathy, am argument 
such as this can onh he based upon 
logic supported by personal beliefs. 

At the present time there are mam 
persons who are firmly convinced that 
telepathy does not need to be proved— 
that it is as much an assured fact as 
communication by word of mouth. They 
base their belief on happenings in 
which they have been Involved or of 
which they have been told by seemingly 
responsible persons. But in the majority 
of cases, if not in all of those in which 
the belief is founded on sincere grounds, 
telepathic communication has been evi¬ 
denced only under unusual circum¬ 




stance^ of dangei, mutual rappoit, in¬ 
terne emotion, or some similar de¬ 
parture from the usual routine of life. 

Since these comments are in the na¬ 
ture of a philosophical surve) oi the 
mechanism of telepathy, rather than an 
attempt to explain that regarding which 
ne know nothing definite!), we may be 
allowed to speculate somewhat. There¬ 
fore, let it he granted fox the moment 
that telepaths can he accomplished un¬ 
der some such circumstances as men¬ 
tioned above Consider, for example, 
the cast* oi tile lad imprisoned in the 
well (October SCIENTIFIC. AMERICAN, 
page 152) and his release b\ his mother 
as the result of an apparent telepathic 
communication. Here w^as the element 
of dangei to a loved one. and the re¬ 
sponse. Could this In anv stretch of 
the imagination be called "mind-read¬ 
ing 55 ? Or could it he linked in any wav 
with the familiar stage demonstrations 
m which the beautiful blind-folded 
blonde calls tile numbers of bills, the 
\alue of coins, and the name of the 
maker of a watch, usually as a result 
of a clever s\$tem ot signals used b\ 
her confederate in the audience? 

I T w T ould seem to the logical thinker 
that, even if the power of telepathic 
communication is inherent in everyone, 
it must he capable of control, just as 
much as is the power of speech and, in 
a more limited application, the sense of 
hearing. It therefore seems rather far¬ 
fetched to believe that the development 


of this telepathic power will make it 
possible to read the minds of others at 
any and all times and without their 
knowledge or volition. True enough, 
many of us have at one time oi another 
observed that someone else speaks of 
some subject just at the moment when 
we are thinking of the same thing. 
But it is usuall) the case that the sub¬ 
ject is one that was uppermost in the 
minds of both, or at least of more than 
passing interest to both of those per¬ 
sons concerned. 

Still presuming that telepathic com¬ 
munication is possible, why should it 
be considered plausible that you could, 
when walking along the street, know 
definitel) what the stranger walking 
near-by is thinking of? There is no 
connection between you—no ‘‘path 55 
(used for want of a better term) along 
which the exchange of intelligence ma) 
travel. The medium of transfer is ab¬ 
sent. Would it not seem logical that 
such a "path 55 is necessary? And that 
the "path* 5 can be established only with 
a common bond of some sort between 
tlie parties concerned? 

W ithout moie definite knowledge of 
the mechanism of telepathy (still grant¬ 
ing that telepathic communication is 
possible) it would seem futile to pursue 
the question farther. It does seem cer¬ 
tain. however, that, if a sound founda¬ 
tion fox the study of the fundamentals 
of telepathy is ever laid down, it will 
be found that a linkage, a “path” oi 
"carrier wave 55 if you will, is an essential 
to such communication, and that the 
breaking down of the privacy of the 
individual mind by promiscuous ‘■'mind¬ 
reading 55 will not follow. 


Can YOU Prepare a Telepathy Test? 


U NDER the above heading (September issue, page 108) 
we published a request that our readers co-operate with 
us in preparing the third of our telepathy tests, the first two 
of which appeared in our issues for March and June, 1983. 
At the time of writing, we have received many communica¬ 
tions from readers in which they have outlined their ideas 
of how they would Conduct these tests. To date, however, 
none has been received that is suitable for use under the 
-conditions mat have to he met, or that is not a repetition of 
tests that have been made S» the past. 

We want a real test: Hot that is a make-shift variation 
of some parlor game' irY which accurate, results cannot be 
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recorded; not one in which the results are capable of various 
interpretations; not one that involves lengthy correspondence 
between the persons concerned, with the probability that in¬ 
terest will be lost through the time factor involved. Keep in 
mind that a test for telepathy—suitable for publication in a 
periodical—must not involve large groups of people; it 
must be adaptable to a wide variety of conditions; it must 
be simple to conduct and to record; it must not require 
complicated equipment. 

If you want to help in this matter, refer to the article in 
September mentioned above, read the suggestions carefully, 
and then let us hear from you. 


OUR POINT OF VIEW 


Railroad Wrecks 

U NWARRANTED criticisms of the 
railroads have been whispered here 
and there as a result ot the three fatal 
iallroad wrecks which occuired. all 
within a space of two weeks, late in the 
summer. On August 24. the ciack Cres¬ 
cent Limited of the Penn<vlvania and 
Southern roads crashed through a 
bridge over the Anacostia River near 
Cheverh. Man land, resulting in the 
deaths of the engineer and fireman. On 
August 29. the Golden State Limited , 
en route from Los Angeles to Chicago, 
crashed through a flood-weakened 
bridge into a flooded arroyo ne-ar Tn- 
cumcari. New Mexico, and eight were 
killed and 40 hurt. On September 5, at 
Binghamton, New York, the rear car of 
the Erie's Atlantic Express was struck 
by a milk train with such force that it 
in turn smashed to splinters the next 
car ahead, a wooden one. and killed 14 
and injured 30 people. 

These three disasters, coming so close 
together, have set some people to won¬ 
dering whether they are not attributable, 
at least m a general way, to poor main¬ 
tenance and lack of sufficient numbers 
of trained employees. It has been bruit¬ 
ed about that economic retrenchment 
inii-st have lowered the efficiency of both 
the physical properties and the human 
employees of the roads concerned. Au¬ 
thoritative. unprejudiced opinion holds 
otherwise. 

In the Maryland wreck, a central pier 
of the bridge had been weakened by 
flood waters in such a way that trained 
and highly efficient track walkers could 
not have seen the danger spot Since no 
"U^picion attached to this bridge before¬ 
hand. there should be no reason to ac¬ 
cuse the train crew of negligence. 

The wreck in New Mexico may also 
be placed in the category of “unavoid¬ 
able*’ for, while in the arroyo beneath 
the bridge there was a torrent of flood 
water, that did not indicate a weaken¬ 
ing of the bridge. The engineer, how¬ 
ever, was proceeding cautiously when 
the crash occurred. He might, of course, 
have uncoupled from his train and tried 
out the bridge with the weight of the 
engine alone—but then, hindsight is al¬ 
ways wisest. 

At Binghamton, New York, the story 
is different. According to testimony in 
the investigation—which has not been 
completed at this writing—this was a 
case of human failure. The engineer 
had passed a “caution” signal, had 
acknowledged it properly, the fireman 
testified, but neglected to slow down 


sufficiently because, a- he himself testi¬ 
fied. “habit had made me bold " Bv thi* 
admission, he took all the blame. This 
does not, of course, entueh absolve the 
idilroad. foi it is certain]} to be blamed 
for permitting the use ot an antiquated 
wooden cai. According to newspaper 
reports, this railroad has ordered the 
letirement of its remaining wooden cars 
m October. 

Economy m maintenance can not. 
therefore, he held at fault in am of 
these accident^ so far as ma\ he de¬ 
termined at present Furthermore the 
railroads are doing even thing humanh 
possible with then limited income to 
maintain their properties at the highest 
efficienc}. \^e ma\ expect an even more 
intense effort to increase that efficiencv 
as a direct result of the satisfactory in¬ 
crease in ie\enue which the railroads 
have enjo\ ed recently. It is to he hoped 
that that re\enue increase will continue 
not only for the reason that it will in¬ 
dicate a revival of business but also be¬ 
cause we do not want to hear of an ac¬ 
cident foi which the railroads ma\ 
justifiably be blamed. 

Talking Moonshine 

T OKI) RUTHERFORD spoke sensibly 
when he told the members of the 
British Association for the Advancement 
of Science at their recent meeting that 
“anvone who says that, with the means 
at present at our disposal and with our 
present knowledge we can utilize atomic 
energy, us talking moonshine.” 

Perhaps this will at least partialh 
cool the ardor of irresponsible writers 
who have, time out of mind, for the past 
decade or two told their impressionable 
readers that the time may come when 
the energy now locked up withm the 
atoms contained in a mere thimbleful of 
matter will drive a liner across the At¬ 
lantic and back. Without definitely mak¬ 
ing such a prediction—that is to say, 
without making it in such a wav that 
they could ever he pinned down and 
held responsible for it—these persons 
have nevertheless managed to create in 
the mind of the public the notion that 
boundless stores of untouched energy 
are just over the hill or, at most, over 
the second hill. 

Among physicists the belief in the 
eventual recovery of atomic energy has 
swung back and forth several times 
within the past two decades. Recently it 
has been seen that the recovery of even 
a minute bit of this energy involves 
putting in far more energy than is taken 
opt. Tills is not to say, however, that 


new discoveries may not alter the situa¬ 
tion. but one slant which is often given 
the public—that the physicists are work¬ 
ing toward the solution of this problem 
—is a misleading one. They are Inter¬ 
ested m the purely scientific problem of 
breaking up, transforming, and other¬ 
wise manipulating the atom. Anv power 
disco\enes winch may come from these 
experiments will be m the nature of a 
b\ -product. 

Strict!} speaking, a truly cautious 
scientific attitude toward the question 
of the ultimate power-availability of 
atomic energ} would require one to sav 
“zee do not know whether we shall evei 
attain it or not.’* But. in view of the 
over-sanguine imaginings of various 
writers, perhaps Lord Rutherford’s re¬ 
cent dose of cold watei was the right 
thing in the right place at the right time. 


Profiteering Grave Robbers 

A rcheologists, and particuiaih 

tlio&e of the Smithsonian Institu¬ 
tion. are very much concerned over the 
evidence of vandalism, the ruthless loot¬ 
ing of Indian graves and village sites, 
that is now accumulating. In the south 
and southwest especially, the so-called 
“pot hunters' 1 have been increasingly 
active in recent months destroying many 
sites in which lie artifacts and human 
remains which would tell the story of 
America’s rich past to the archeologist 
were they left in situ for his study. 

These valuable relics of the past are 
being sold as souvenirs to tourists. Gaso¬ 
line filling stations all over the south¬ 
west offer for sale human skulls to be 
used by their purchasers as ash trays, 
mantel ornaments, or for Hallowe’en 
parties. Many such antiquities are of¬ 
fered to museums, it is true, but having 
once been removed from their original 
locations, they do not as a rule have any 
meaning to the archeologist. Exact and 
highly technical data as to its location 
and perhaps its position in relation to 
other articles or ash and earth deposits 
are necessary before the story to be told 
by a skull or a pot can be read. 

Once these treasures are removed, 
their story is lost to science This is to 
be regretted, for there is much yet to 
be learned about America’s pre-Colum¬ 
bian history. If tourists refuse to buy 
these relics; if local papers condemn the 
practice of removing them; and if pub¬ 
lic sentiment, awakened to the value of 
science, agitate against this robbing of 
graves, we believe much of the real 
background story of America may yet 
be solved by the archeologists. 
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EW records, new accomplishments 
in aviation, crowd so fast upon 
each other's heels that it is difficult 
to appraise the swift development of 
flight. Within less than a year, men of 
the air have stretched the cross-country 
non-stop record to 5341 miles. They 
have advanced the speed mark for air¬ 
planes to 423 miles an hour; they 
have pushed up the altitude record to 
more than 43,000 feet: they have flown 
blithely over the Himalayas,' making 
pictures as they went. 

Frank Hawks has cut the non-stop rec¬ 
ord from Pacific to Atlantic to 13 hours 
29 minutes. Roscoe Turner has chopped 
down the East to West mark across the 
continent to 11 hours 30 min¬ 
utes. In July, Wiley Post, that 
sturdy, indomitable little flier 
from Oklahoma, who seems to 
need no more sleep than a .mm- 
basilisk, startled the world by 
flying a 15,400 mile ring 
around it by wav of Germany, 

Russia, Alaska, and Canada in 
7 days, 18 hours, 49% minutes. 

And he did it solo, to boot. 

B UT although this was a 
1 solo flight. Post was not 
alone, and neither were the 
other skilful airmen who have 
toppled record after record till 
<me wonders what the end is 
to be. In their planes have been 
new and more perfectly devel¬ 
oped instruments; more effi¬ 
cient and more smoothly func¬ 
tioning engines; mechanical 
and electrical aids to flight 
which have sen ed as the sin¬ 
ews and the nerves to give 
fuller expression to the iron in 
the dauntless soul of man. 

Just as the year 1933 was to 
see the greatest forward stride 
in the speed and the comfort 
of air transport in its commer¬ 
cial aspects through the refinement of 
plane design, the more advantageous 
placement of power plants, and the appli¬ 
cation of the principles of sound proofing, 
so the year to date has demonstrated the 
value of many auxiliaries in planes which 
ha\e entered the lists of record perform¬ 
ance. These auxiliary devices or develop¬ 
ments ha\e been confined to no one field. 
Engine, flying control, and avigation 
have all felt their beneficent influences. 

Within a few hours after Post set 
down the wheels of the Winnie Mae at 
Floyd Bennett Field, he was voicing his 
belief in the practical possibility of 
flight at a speed of at least 500 miles 
an hour around the world, or a circuit, 
by the route which he followed, in an 
elapsed time of two days, allowing for 

202 1 11 1 


The Distance Flier Takes 


By REGINALD M. CLEVELAND 


"tops and refueling at strategic points 
It must be remembered that such a 
statement comes from the least hysteri¬ 
cal of sources. Despite his log of far 
and fast flight, Wiley Post—farm boy, 
mechanic, oil driller, parachute jumper, 
and test pilot—has his feet about as 
firm!} planted on the ground as any 
pilot of our day. He based his predic¬ 
tion both on observation and on the im¬ 
proved performance of the Winnie Mae 



l.ourtC'-j Smith Engineering Corporation 

Wiley Post and the Winnie Mae which is equipped with 
an adjustable pitch propeller and an automatic pilot 


on her latest circumnavigation. Her nor¬ 
mal top speed at normal altitudes would 
certainly not exceed 190 miles an hour. 
But Post had his Wasp engine super¬ 
charged. and he had a controllable pitch 
propeller. With these aids he found that 
his plane had a cruising speed of 200 
miles an hour at 15,000 feet. 

What he foresees, what he intends to 
try, is a further development both of 
supercharging and of propeller adjust¬ 
ment. This very hard headed, practical 
flier foresees no insurmountable barrier 
in the construction of sealed cabins such 
as Farman and Junkers have been work¬ 
ing on in their planes for the strato¬ 
sphere, so that pilot or passengers may 
have sufficient oxygen and he protected 
against the cold of 20 or more degrees 


below zero, or as Post prefers to put it, 
"'up where the air is thin.” 

He is by no means alone in his praise 
of the adjustable pitch propeller. Such 
sound and excellent pilots as Hawks 
and Bernt Balchen have hailed it. It 
has put many miles an hour on the 
already fast Boeing 247 transports that 
have made the New York-Chicago run 
almost a commuting trip. Adjustable 
pitch means take off from smaller fields. 

take off with heavier loads, in¬ 
creased range, and, carried to 
further points of development, 
the ability to utilize full horse¬ 
power of the engine in those 
clear blue heights where the 
air is forever rarefied and 
clouds are only a billowy floor. 

T HE combination of con¬ 
trollable pitch and super¬ 
charging in their present state 
of development has meant 
much to pilots who ask per¬ 
formance. Colonel Lindbergh 
now has both on his Lockheed 
Sirius. Before he took off on 
his survey flight to Greenland, 
he found that his new Cyclone 
with its adjustable prop had 
given him a rate of climb of 
2000 feet a minute. For high- 
altitude flight, still more effi¬ 
cient blowers will be needed 
to assure a horsepower output 
equal to that at sea level. And 
still more variation in pitch of 
propeller blades will also be 
needed to enable the whirling 
air screw to take the fullest 
possible bite in tenuous atmos¬ 
phere, so that little of that 
horsepower will be lost. One cannot 
doubt from the strides already made 
that both developments will come. 

Other things—other extremely useful 
things—however, have contributed to 
the success of the distance fliers in ad¬ 
dition to supercharging and propeller 
control. Post said with characteristic 
frankness that he could not have made 
some of his huge hops—3900 miles from 
New York to Berlin, and close to 3000 
from Khabarovsk to Alaska—without 
his automatic pilot. This device, devel¬ 
oped by Elmer Sperry and the late 
Lawrence Sperry, with their engineers, 
nearly a decade ago, has been continu¬ 
ally refined and perfected until it is 
now very compact and efficient. 

Two gyroscopes, one for longitudinal 



Chance 

But Highly Refined Devices Act 
To Reduce the Gambling Element 


Lift and climb were built into 
the design of the Vickers bi¬ 
planes that surged so gallant¬ 
ly above the crags of Everest, 
as they were in the sister ship 
which Captain Cyril Uwins 
flew to the altitude mark. Lines 
as clean as a hound’s tooth and 


and one for lateral control, actuate a enormous horsepower marked the 
servo unit which, through oil pressure Macchi in which Flight Officer Agello 
supplied bv an engine-driven pump. sped above the waters of Lake Garda 
actuallv moves the normal controls of faster than man has ever moved before. 


This too was secret, and to a large de¬ 
gree remains so. It was mounted in the 
globe-circling ship by engineers of the 
United States Army Air Corps at Wright 
Field, Dayton. Ohio. Broadly speaking, 
it is a direction finder, a development of 
the Kruesi compass. To make use of it, 
the Winnie Mae had an aerial from rud¬ 
der post to fuselage, although she car¬ 
ried no radio in the ordinary sense. 
Stations along the world route had been 
asked to broadcast to her m flight on 
specified frequencies, and this they did 
with the greatest success. 

It is obvious that if a pilot can re¬ 
ceive signals from two stations of known 


the plane But those controls are no 
longer dependent on the vagaries of 
human reactions. When a wing begins 
to dip, the corrective control begins 
immediately to operate. When the nose 
begins to go down, the stabilizer at 
once begins to be adjusted to bring it 
up again. This device (see also April, 
1932, Scientific American) flew the 
Winnie Mae for a total of 90 hours be¬ 
fore she ever started on this year’s dash 
around the top of the world, and it 
flew her through thick and stormy At¬ 
lantic weather, and through the clouds 
high above the mountains of the 
Kamchatka peninsula and the Sea of 
Okhotsk while the pilot was able to re¬ 
lax and stretch his legs, and to watch 
altimeter and tachometer, fuel and en¬ 
gine temperature gages, relieved of the 
strain of continuous attention to 
controls. 

W HEN he broke the Western non¬ 
stop record. Commander Hawks 
also let an automatic pilot fly the Sky 
Chief , hurtling toward the 
rising sun above the painted 
majesty of the Grand Can¬ 
yon, the spire of Pike’s Peak, 
and the lush carpet of the 
corn belt. His is a device of a 
different sort, a De Beeson, 
in which pendulums perform 
the function of the gyros in 
the Sperry instrument. This 
is not a technical discussion 
of these mechanisms, but 
whatever the merits of the in¬ 
dividual types, it is plain that 
the automatic pilot has come 
to stay, and to play an im¬ 
portant part in flight, whether it he a 
speed flight to far places, or the hardly 
less speedy flights of air transport, knit¬ 
ting together more closely on its ap¬ 
pointed schedules cities, states, and na¬ 
tions. 

Plane design itself, of course, has 
played an important role in the records 
that have fallen by the wayside in recent 
months. Streamlining and lift were car¬ 
ried very far in the Fairey long-distance 
plane in which Gayford and NichoJetts 
kept aloft from England to Wolfish Bay 
to hang up a record for Great Britain. 


But things quite apart from 
wing and fuselage and engine 
power have also contributed 
to the great flights of recent 
months—things that hold out 
piomise in rich measure for 
the future When General 
Italo Balbo brought his eight 
triads of flying boats across 
the northern ocean with such 
spectacular success, each of 
the big Savoia-Marchettis had 
two American instruments on 
its board: a directional gyro 
and an artificial horizon. 

The General also had with 
him aircraft radios, develop¬ 
ed to a degree not hereto¬ 
fore appreciated. He was 


Right: The Sperry automatic 
pilot installed on a Boeing 
transport of the United Air 
Lines. Below: The case of 
the automatic pilot is only 
9 by 10 by 15 inches in size 




rather loath to talk about them, but 
when pressed, described them as the 
most powerful, the most compact, and 
therefore the most mysterious, sending 
and receiving sets in the world. He ad¬ 
mitted that they had a range of 6000 
miles, and that, although their details 
were still a military secret, he was able 
to communicate direct from Chicago or 
New York with II Duce through the 
powerful land stations at Monticello 
and Ostia. 

There was a radio device of para¬ 
mount interest also in the Winnie Mm. 


location while he is in flight, he can 
orient himself and fix his position. But 
the direction finder of the Winnie Mae 
did more than this. The signals from a 
single station actuated a pointer which 
told Post with great exactitude whether 
he was on course. He flew first on a sig¬ 
nal from St. John’s, Newfoundland. 
Then he said that soon after passing 
Cape Race, he picked up, clear and 
strong, the signals of the British station 
G2LO at Manchester. They guided him 
across the stormy sea, and in addition 
sent him weather reports clear into 
Berlin. Army stations in Alaska and 
commercial stations in Canada and at 
Chicago followed through as he roared 
along, and it may be said without too 
much stretching of the truth that he 
rode a radio wave around the world. 


//T Editor's Note: The tiuo-part arti 
ele 7 u The Truth About High Alti¬ 
tude FlightMarch and April 1933 
Scientific American, explains many of 
the problems of sealed cabins and ad¬ 
justable pitch propellers referred to by 
Mr. Cleveland in the above article . 


203 






Stellar Atmospheres 
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T WO month" ago we told how the 
spectroscope has made it po^ible 
to secure almost complete analyses 
of the miter portion* of the <un. and 
even of distant stars, despite the se\ere 
limitations imposed by the opacity of 
the earth's atmosphere to ultra-violet 
light. 

This opacity, by the way, though it 
greatly annoys the astronomer, probabh 
saves our lives. Should the air suddenly 
become transparent to the short waves, 
every living thing exposed to direct sun¬ 
light would receive a very powerful 
dosage of radiation of the sort which 
is rapidly fatal to some organisms and 
dangerous even to the larger form". 
Sunburn would become a real peril, 
and the consequences might be mist 
disastrous. No one, however, need lose a 
single restful breath from worry o\er 
this danger, for there is good reason to 
believe that it is the action of these 
short waves on the upper air which 
forms the ozone there, out of the abun¬ 
dant oxygen. The earth automatical!) 
protects itself against the dangerous 
rays—or rather, life upon its surface has 
grown accustomed to such ravs as actu¬ 
ally reach it. Could life exist on a 
planet with an atmosphere transparent 
to the whole ultra-violet, evolution would 
doubtless proceed by the survival of 
forms which were able to endure these 
rays. Terrestrial life has never had to 
make such an adaptation, and ha" m*t 
made it. 

B UT the student of stellai atmo" 
pheres, though he has perforce to 
be content with the loss of the most in¬ 
teresting part of the field of observation, 
has still a great deal to do. Sixty-two 
of the known chemical elements have 
been identified in the sun—three or four 
of them doubtfully. Some of the rest 
are so rare on earth that we do not 
know their spectra well enough for a 
test—others have all their strong lines 
in the forbidden ultra-violet region. 
There are only three whose strongest 
lines are accessible and fail to appear 
—bismuth, rhenium, and radium. The 
last two are excessively rare on earth, 
so that it is not surprising that we 
fail to find them in the sun; bismuth 
must really be rare in the solar at¬ 
mosphere. 

But no chemist would be content with 
a mere qualitative analysis—he supple¬ 


ments it b\ a quantitative anahsi^ and 
finds out not merely what elements arc 
present, but how much of each. 

To attempt this in the sun we mu>t 
ha\e recourse to the intensity of the 
"pectral lines. There is no question that 
it takes more atoms to produce a strong 
line than a weak one. How many moie? 
There are various ways of answering 
this question. 

The stronger lines are obviously wider 



The illustrations above and on the 
opposite page have no direct con¬ 
nection with Professor Russell’s 
article, but are inserted because of 
their general interest. The one 
above is reproduced from Leaflet 
50 of the Astronomical Society of 
the Pacific, prepared by Dr. Seth 
B. Nicholson of the Mount Wilson 
Observatory. It shows four spectro- 
heliographs of the sun, taken at 
various phases of the 11.1-year sun¬ 
spot cycle. The white spots on each 
represent calcium clouds overlying 
sunspots; thus these clouds give a 
measure of sunspot activity. Note 
how, at the beginning of the cycle, 
the spot-zones are about 30 degrees 
from the sun’s equator. As years 
pass these move inward and, at the 
end of the cycle, most of them are 
less than 10 degrees from the equa¬ 
tor. The curve indicates the num¬ 
ber of spots. Just now we happen to 
be in the minimum phase, as is 
shown better on the opposite page 

oil good spectrum photographs than 
the weaker ones. It is possible, with 
modern technique, to measure the 
width of a line and find out how much 
light it cuts off from the spectrum. Un¬ 
der simple conditions the width should 
theoretically be proportional to the 
square root of the number of atoms (or 
sometimes molecules ) which are at work 
producing the line. The relation has 
been accurately checked by observa¬ 
tion of the lines due to oxygen in the 


earth’" atmospheie. where, by observing 
the *un at different altitudes, yve can 
change the amount of oxygen in the 
light-path in an accurately calculable 
ratio. 

The sun's atmosphere is hot and the 
lower layers are hotter than the upper— 
which complicates the theory; but the 
test can still be applied to the stronger 
lines. For example, the yellow D lines 
of sodium indicate the presence of 26,- 
000 million million atoms of the ele¬ 
ment above every square centimeter of 
the solar surface. This sounds tremen¬ 
dously large, and so it is; but things 
take another aspect when we realize 
that this number is no greater than 
would be found in a la)er of red hoi 
sodium \apor at atmospheric pressure 
about one thousandth of an inch in 
thickness. 

T HE fainter solar lines are too narrow 
to study in this way. But, fortu¬ 
nately, there are many groups of lines 
(of the same element) in which we can 
calculate how many moie atoms are at 
work on a strong line than on a weak 
one, and thus the calibration can be ex¬ 
tended even to the faintest lines. It is 
thus found that a line just comfortably 
visible on the photograph requires for 
its production only 1/4000th of the 
number of atoms which produce the 
sodium lines. 

The swarms of faint solar lines there¬ 
fore require but little material for their 
production. Even the great H and K 
lines of calcium—the strongest in the 
whole spectrum—demand only an inch- 
thick Ia}er of vapor. These lines are 
observed during total eclipses to rise 
to an altitude of nearly 10,000 miles 
above the photosphere. For most of this 
depth the vapor must be of extraordi¬ 
nary tenuity. The lower atmosphere, or 
reversing layer, in which most of the 
line absorption is produced, may be no 
more than 100 miles deep but, even so, 
the pressure and density in it must be 
so small as to correspond to a good 
vacuum from the engineering stand¬ 
point—though not what the physicist 
calls a high vacuum. 

What prevents us from seeing deeper 
into the sun? It was once supposed that 
the visible photospheric surface was a 
layer of clouds—condensed droplets of 
some highly refracting substance—but 
now we know that all such substances 
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would be wholly \apoiized at the \er\ 
high temperature oi the -am A surface. 
The puzzle was hr 1 -? sol\ ed in the 
wrlterA colleague. Proiessoi John 
Quincy Stewart, who showed that a gas 
containing free electrons and ions must 
necessarih scatter light like a thin loir 
or haze. The amount of this scattering 
can now be tairlv well cah ulated. It is 
evidently the dominant factor in de¬ 
termining how deep we can see into 
the sun—better put, the depth from 
which light can get out to tis without 
being blocked on the way. 

There is, of course, no sharply bound¬ 
ed fog surface—onlv a steadily increas¬ 
ing haziness. But Milne showed some 
tears ago that it is netertheless possible 
to adopt an average depth—roughly 
that from which half the light escapes 
unobstructed—and obtain reliable re¬ 
sults. Above this let el \ery little ma¬ 
terial is required to account for all the 
lines m the solar spectrum. Taken ab 
together, they demand only atoms 
enough to produce a layer of gas (un¬ 
der standard conditions) a foot or two 
thick. It would be hasty, however, to 
conclude that there was no more stuff 
than this in the sun’s atmosphere. 

F OR the metals, most of whose atoms 
produce lines in the observable part 
ot the spectrum, we should have a 
pretty trustworthy census, after allow- 
ance has been made for the fact that 
many atoms are ionized—and this, too, 
can be closely estimated. 

The case is quite different for the 
light elements. Here the observable 
lines are absorbed only by highly ex¬ 
cited atoms. For ever) such atom there 
must be many thousands of others 
which produce lines in the inaccessible 
ultra-violet. 

Making the best allowance we can for 
this, it appears that carbon, nitrogen 
and sulfur are compaiable in abun¬ 
dance in the sun with the most preval¬ 
ent metals, such as iron or magnesium; 
and oxygen even more abundant. Hy¬ 
drogen, whose lines are ver) strong, 
despite a high degree of excitation in the 
atoms which produce them, must be the 
most abundant of all. 

Here we get into trouble, for there are 
other influences besides an increasing 
abundance of atoms which may widen 
a hydrogen line—in particular, the 
presence of an electric field. In the 
ionized gas of the solar atmosphere 
many hydrogen atoms will he near to 
electrons or positivel) charged ions, and 
such atoms will give wide fuzzy lines. 
From instant to instant different atoms 
are thus affected, but the average ef¬ 
fect remains. This effect is smallest— 
though Important—for the red line, and 
increases steadily toward the violet. In 
the near ultra-violet it is so great that 
the lines become wide, shallow, hazy, 
and so ill-defined that it is impossible 


to measure then positions. Were the\ 
on a uniform background the\ would 
-'till be ea^v to ^ee, but this part of the 
spectrum w cut to pieces with heav\ 
lines oi other elements, that thev are 
difficult to detect. 

For hydrogen the line widths tail us. 
and we must seek some other wa\ oi 



Strictly speaking, the smooth curve 
on the opposite page is diagram¬ 
matic. As Dr. Nicholson and Miss 
Elizabeth E. Sternberg pointed out 
in the August number of the Publi¬ 
cations of the Astronomical Society 
of the Pacific, "solar activity usual¬ 
ly progresses unevenly in short- 
period fluctuations which can be 
traced through each cycle. During 
the present cycle these fluctuations 
have had a period of about 15 
months, with secondary maxima be¬ 
tween the primary maxima.” (In¬ 
dicated by S and P on the heavy 
line; the light line is for the pre¬ 
vious cycle, superposed on the pres¬ 
ent one). "Minimum sunspot activ¬ 
ity for the present cycle has not yet 
been reached,” these astronomers 
continue, "nor have any spots for 
the new cycle yet appeared. The 
time of the last minimum has been 
determined as 1923.6.” The expect¬ 
ed time of minimum of the present 
cycle is October or November, 
1933, though the period of low ac¬ 
tivity on the sun may be prolonged 
into 1934. The frequent citation 
of the 11.1-year sun-spot perio¬ 
dicity may have misled some into a 
belief that the periods are uni¬ 
form in length. The 11.1-year fig¬ 
ure is, however, only an average. 
Actually the intervals between the 
successive maxima have fluctuated 
between 7.3 and 17.1 years, and 
the fluctuations are not regular 


deteimining its abundance. It may seem 
strange that tills can be done with the 
aid ot lines of non. As one passes from 
cool stais like Arcturus to hotter ones, 
such as the sun, Procyon, and Sirius, 
the arc lines of iron, like those of other 
metals, gradually fade out; because, of 
course, the atoms in increasing piopor- 
tion become ionized. The enhanced 
lines, due to the ionized atoms, at first 
grow stronger. We should expect them 
to continue to do so until the arc lines 
were practically gone—that is, till all 
the atoms were ionized—and to fade out 
gradually at still higher temperatures, 
when the ionized atoms lose a second 
electro^ apiece. This takes considerably 


more energy than is lequxred to ionize 
Imlrogen, so that we may expect the 
enhanced iron lines to strengthen and 
>ta\ strong without much change until 
the hydrogen lines have pretty well 
faded. But, in fact, these lines reach 
a maximum at about the temperature 
ot Pioevon (Class F5) and weaken m 
the hotter stars, such as Sirius, long 
before the hydrogen begins to lade. 
This can be explained only it there is 
a great excess of hydrogen in the at¬ 
mosphere. 

At relatively low temperatures, such 
as that of the sun, the h}drogen atoms 
wall be practically all neutral. The 
electrons and ions coming from the 
metals wull produce opacity enough to 
limit the observable atmosphere to a 
moderate depth. At higher tempexa- 
tures, when the hydrogen begins to be 
ionized, it (owing to its great abun¬ 
dance) will liberate a much larger 
number of electrons. The atmosphere 
will grow much moie hazy, and the 
depth to which we can see will dimin¬ 
ish. This will cause the spectral lines 
to grow weaker—even those which, like 
the enhanced iron lines, would other¬ 
wise be somewhat strengthened. The 
greater the amount of hydrogen the 
lower will be the temperatme at which 
this effect shows itself. In this way the 
writer has recentlv shown that in an 
average stellar atmosphere there must 
he about 1000 times as many atoms oi 
hydrogen as of all the metals together. 

T HE outer parts of the stars there¬ 
fore appear to be composed of al¬ 
most pure hydrogen. The nitrogen, car¬ 
bon, and oxygen, though abundant in 
comparison with the metals, make up at 
most but a few percent of the whole, 
even by weight, and much less by vol¬ 
ume. This is probably not true of the 
deep interior, for there are certain in¬ 
fluences which tend to draw the light 
hydrogen atoms to the surface. But of 
the composition of the surface there 
can be no question. 

Ot the many interesting connections 
oi this, we have time to mention but 
one. Everyone knows that the major 
planets, and especially Saturn, have low 
mean densities, while planets like the 
earth are several times denser. Yet they 
were probably both made in some way 
out ot material taken from the sun. 
Moulton suggested more than 30 years 
ago that the difference arose from the 
fact that the major planets have suffi¬ 
cient force of attraction to retain light 
gases such as hydrogen, while the earth 
and the smaller bodies do not. This 
suggestion is strengthened by the evi¬ 
dence that an unassorted sample of the 
sun's surface material would contain 
even more hydrogen than would be re¬ 
quired to make a planet of low density. 
-—Clark's Island , Plymouth , Mass,^ 
Sept. 4, 1933 . 
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Pstiorsms of Msddcn Dsm in the C snfll Zotis, as it ^ppesred last spring. Exc 3 .va.ti 0 n is in progress m the river bed while the Ch agr jh'er flows through the incompletedi power plant 
section of the dam. Cableway is shown ending on tower on track near mixing plant. To right is screening plant, and at extreme righ «|tture is a tower at the gravel reclaiming point 


More Water for the Panama Canal 


T HE engineers who planned 
the Panama Canal antici¬ 
pated the need of a larger 
reserve water supply before full 
development of its capacity could be 
attained. This reserve could best be ob¬ 
tained by the construction of a dam on 
the Chagres River, the largest tributary 
to the Gatun Lake, at a point about 
nine miles from the Canal. 

The water used for locking a ship 
completely through the Canal—first up 
a distance of 85 feet into Lake Gatun 
by filling the three chambers of the 
locks and then down into the sea by 
successively lowering the water in the 
three lock chambers on the other ter¬ 
minal—has averaged 6,500,000 cubic 
feet. 

The use of water, exclusive of that 
for power, for a single day during the 
dry season—with 16 ships transiting— 
was a total of 194 million cubic feet 
divided into 104 for lockages, 85 for 
evaporation, and 5 for municipal uses 
and leakage (all values expressed in 
millions of cubic feet I. The effect of 
these drafts on Gatun Lake was to 
lower the level, and in a prolonged dry 
season the lowered level caused added 
difficulties to navigation m the narrow 
channels of Gaillard Cut. 

When the final plans for the dam on 
the Chagres River were being con¬ 
sidered in 1930, the rate of increase of 
water use was estimated to be 1300 
million cubic feet per year for lockages 
alone or 2400 million cubic feet per 
year for all uses except power. The 
available storage in Gatun Lake of 
32,000 million cubic feet bad previous¬ 
ly been nearly exhausted during a pro¬ 
longed dry season due to the operation 
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of a hydro-electric plant at Gatun which 
discharged into the sea. While this de¬ 
mand on the reserve water supply was 
lessened by the installation of a Diesel- 
electric plant for use only in the dry 
season, it was seen that in a compara¬ 
tively short space of time, based on the 
rate of growth of traffic, the Canal 
would probably be unable to continue 
to operate throughout a prolonged dry 
season. 

T HERE are two distinct seasons dur¬ 
ing the year in the Canal Zone, the 
“dry season” which lasts between the 
average dates of January second and 
May fifth, and the “wet season” during 
the remainder of the year; these dates 
have varied as much as a month each 
way from the average. During the dry 
season the Atlantic trade winds sweep 
the Isthmus and there is very little rain¬ 
fall. The Chagres River, which has an 
average flow of 2520 cubic feet per sec¬ 
ond, has been known to flow only 235 
c.f.s. (cubic feet per second), and in 
the greatest flood its flow was estimated 
to be 176,000 c.f.s. The greatest flood 
of future times which is probable has 
been estimated to be 280,000 c.f.s., 
which corresponds to a rate of run-off 
of 650 second-feet per square mile over 
the entire reservoir watershed of 427 
square miles. 

The Madden Reservoir will have an 
area of 17 square miles at its operating 
level of 240 feet above sea level and 
21.4 square miles at the maximum flood 
level of 263 feet. It is not for water 


suppl} alone but serves also as a 
power and flood conti ol reservoir. 
An ample supply of water for 
generating electric current suffi¬ 
cient for all the needs of the Canal Zone 
for many years will be provided and 
the water which will pass through the 
turbines will flow down to Gatun Lake 
and be available for locking ships, be¬ 
cause the operating level of Madden 
Lake is 155 feet higher than Gatun 
Lake. A regulating reservoir will also 
be provided for the moderation of the 
intensity of floods which occasionally 
pass down the Chagres River with suffi¬ 
cient force to cause navigation in the 
Canal to be suspended. With the in¬ 
crease in traffic which will normally 
occur, such delays become 
more serious. 

The function of the 
dam in case of floods will 
be to impound the water 
as the flood wave enters 
the lake and to feed it 
more gradually through 
the controlled spillway 
with the result that the 
lake level rises as water 
is impounded and slowly 
lowers to normal level as 
the flood waters are al¬ 
lowed to flow away at a 
harmless rate. An increase 
in depth of 23 feet will 
be permissible for im¬ 
pounding flood waters 
which will provide a 
volume of 12 billion 
cubic feet. 

During the year 1919 
the topographic mapping 
of the reservoir site to a 


scale of 1:5000 was commenced. In 
1924 the areas required for the reservoir 
and construction camp were acquired 
from the Republic of Panama under the 
terms of the treaty between the United 
States and the Republic of Panama and 
placed under the political jurisdiction 
of the United States in the same man¬ 
ner as the original Canal Zone. 

Engineering studies of the project 
commenced in 1928 and included water 
supply, transportation, power, general 
design, materials for construction, and 
construction program. These studies by 
the Panama Canal engineering staff re¬ 
sulted in the accumulation of a mass of 
tabulated data which became the basis 
of the final designs of the dam. In 1929 
geological investigations revealed the 
presence of cavernous limestone in the 
ridges on each side of the dam; this 
discovery was followed by a wide-spread 
program of drilling and testing and 


further consultations with geologists 
and engineers Specimens of stone from 
the foundations were tested by the local 
government laboratory, also by the Bu¬ 
reau of Standards and the University 
of Illinois laboratories. Besides the 
limestone which occurs at a depth ol 
80 feet below the base of the dam, there 
is the foundation stone itself winch is a 
gray calcareous sandstone having a com¬ 
pressive strength of 1600 pounds per 
square inch m a testing machine. 

Core drilling was commenced using 
black carbon diamonds for the cutting 
medium but it was found that a tungsten 
carbide cutting tool was sufficiently hard 
to cut the relatively soft Madden Dam 
stone at a large saving in cost A total 
of 23,000 linear feet of cores w T ere cut 
through solid rock. 

Beneath the ridge on the right bank 
of the Chagres River above the dam 
and partly below reservoir water level, 
a cavern 1500 feet long, 100 feet wide, 
and 40 feet high at its maximum sec¬ 
tion was discovered. Other smaller cav¬ 
erns were known to exist but a careful 
search did not reveal any of them pass¬ 
ing through the impounding ridge of the 
reservoir. The condition led to a pro- 
giam of clay grouting along this ridge 
where there w T as a probability of rapid 
leakage. It is expected that there will 
be a total of 30,000 cubic }aids of a 
thick clay-water solution pumped into 
holes drilled through this seamy for¬ 
mation 

T HE silt content of the Chagres Ri\er 
was measured and found to be of 
little importance. 

The rate of absorption of water at 
various depths by the core drill holes 
on the damsite was measured with a 
device which plugged the hole at dif¬ 
ferent depths and introduced the water 
beneath the plug. This information is 


used as a guide for the locations and 
depths of the holes for injecting a thm 
solution of cement and water known 
as cement grouting. 

The final studies, plans, and specifica¬ 
tions w T ere prepared during 1930 m the 
Denver office of the United States Bu- 
leau of Reclamation with R. F. Walter 
as Chief Engineer and J. L Savage as 
Chief Designing Engined. Representa¬ 
tives from the Panama Canal engi¬ 
neering staff collaborated with the 
reclamation engineers w T ho w r ere re¬ 
tained bv the Governor of the Panama 
Canal as consultants on this project. 
Aftei studies and compaiative cost esti¬ 
mates had been made foi various suit¬ 
able types of dams, it w T as decided to 
make the principal stiuctuie across the 
Chagres River of the massive concrete 
gravity type, having a spillway apron 
of concrete 150 feet long, and an up¬ 
stream concrete apron and clay blanket 
10 feet thick and 150 feet long. The 
purpose of the former is to prevent 
erosion of rock below the toe of the 
dam, and of the latter to protect the 
rock from weathering and to diminish 
the rate of seepage of water beneath 
the dam. Such protective measures are 
beyond those ordinarily used for similar 
structures and are made necessary hv 
the soft nature of the stone foundations 
The dam will be 950 feet long and the 
maximum height above foundations will 
be 228 feet 

C ONTAINED in the central portion 
of the mam dam are four spillway 
gates each 100 feet wide and 18 feet 
high. They are of the overfall, or weir, 
type known as the “drum” gate. They 
are floated to form a closure and sub¬ 
merged to open the aperture. 

On the left bank is the hydro-electric 
power plant built against the down¬ 
stream toe of the dam. Provision will 



be made for three generators but at 
first only two will be installed. Each 
generator will produce 10,000 K.V.A. 
of energy and will be driven by a 
11,200 horsepower water turbine. This 
electrical plant will furnish the current 
for operating the Canal Zone for many 
years. A transmission line 12% miles 
long joins the new plant to the existing 
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Concrete cut-off wall of one of the larger earth 
dams. Completed, this will be 58 feet high 


electrical >v stem. At present 
this line furniriie- power for 
constructing the dam. 

Due to the irregular topog¬ 
raphy of the country there 
are several points where wa¬ 
ter would escape from the 
reservoir through the low 
points in the hills and such 
points are being plugged 
with earth and rock fill dams. 

On the left bank of the main 
dam is a ridge below the 
maximum reservoir level and 
it is elevated by means oi a 
4 oncrete-faced earth and 
rock-fill dam having a road- 
wav over its top. 

Bids for construction of 
the dam were opened Sep¬ 
tember 1, 1931, and award 
was made to the joint firm of 
W. E. Callahan Construction 
Company of St. Louis, and 
Peterson, Shirley, and Gun¬ 
ther of Omaha. The low bid was 4,048,- 
657 dollars for building the dam with 
materials furnished by the Government 
estimated to cost 3,000,000 dollars ad¬ 
ditional. The Government also furnishes 
engineering and inspection during the 
construction, and the labor of Installing 
the power plant machinery which is 
scheduled to be completed during July, 
1935. Work Is paid for each month, 
based on quantity completed at the unit 
prices agreed to in the contract. There 
were 95 item- of work in the original 
contract including 518,000 cubic yards 
of concrete of ail classes; 3,800,000 
pounds of reinforcing -tee!: about 
9,600,000 pounds of gates, valves, con¬ 
duits, and structural steel; 680,000 

cubic yards of excavation; and 640,000 
cubic yards of earth and rock fills in 
embankments. 

T HE general contractors lor the dam 
emplov about 950 men of all clas-es; 
other contractors about 150 men; and 
the Government about 225 for force ac¬ 
count work and administration, engi¬ 
neering, and inspection connected witli 
the project. 

The river is spanned at the site of 
the dam by a three-inch diameter steel 
cable mounted on the tops of 100-foot 
movable steel towers 1325 feet apart 
at the cable anchorages. Both towers 
can travel at a speed of 66 feet per 
minute up and downstream, for a total 
distance of 410 feet, on wheels which 
roil on two rails spaced 60 feet apart. 
A "carriage’ 1 mounted on 12 wheels is 
towed along the three-inch track cable at 
a speed of 1200 feet per minute and to 
this "carriage” is suspended the hook 
which can pick up any load to a limit 
of 25 tons. The hook may be raised and 
lowered at a speed of 300 feet per min¬ 
ute, Thus the cableway may lift a bucket 
containing eight cubic yards con¬ 


note or rock, or may lift a 25-ton piece 
of steel from a wagon on the riverbank 
and place it at any point within an area 
410 feet wide and 1200 feet long. This 
tablewav is a modern mechanical de¬ 
uce and is operated electrically with 
ail movements controlled by one opera¬ 
tor win* is housed high m one of the 
movable towers. This operator is in 
4 onstant telephone communication with 
signalmen at the points of picking up 
and depositing the load. Often thtise 
ptunts are not within sight of the op¬ 
erator 

The 4 oncrete will be made of cement, 
imported Irion the United States, and 
water, sand, gravel, and cobbles ie- 
(tanned from the nver bed. Igneous 
iiravel is present in gieat abundance, 
it has been washed down fiom tin* 
igneous rock formations about 15 miles 
upstream from the dam. The most fa¬ 
vorable gravel deposit is one mile down 


uvei. The contour of the land and 
prevalence of floods led to the adoption 
of an aerial tramway for the transporta¬ 
tion oi some 550.000 cubic yards of 
giavel to be washed, separated into 
five sizes, and finally re-proportioned 
scientifically to form concrete yielding 
the maximum strength with the mini¬ 
mum of cement 

T HE aerial tramway is composed of 
a track cable making a continuous 
tii cult from the gravel loading terminal 
to the washing and screening plant, a 
-eiies of towers to support the track 
cable, a series of buckets suspended 
from wheels which ioil along the track 
cable, and a traction cable which tows 
the buckets around the circuit. Buckets 
have capacities of 32 cubic feet each, 
ai e spaced 256 feet apart and are towed 
at a rate of 500 feet per minute. The 
buckets are released from the towing 
cable for loading which is done by pass¬ 
ing them under a gate leading from a 
hopper and are again fastened to the 
towing cable at evenly spaced intervals. 
On arriving at the washing and screen¬ 
ing plant they are automatically 
dumped, without stopping, into a hop¬ 
per. 

The construction plant was built by 
the general contractors and is their 
pioperty. The Government furnishes 
only those materials which are to form 
a part of the permanent structure. The 
<onti actors aie represented on the 
promises b\ Paul Grafe as Managing 
Director and R. M. Conner as General 
Superintendent. 

The project is under the direction of 
Colonel Julian L. Schley, Governor of 
the Panama Canal, assisted by Colonel 
Clarence S. Ridley. Engineer of Main¬ 
tenance, and by Major Joseph C. 
Mehaffey, Assistant Engineer of Main¬ 
tenance. E. S. Randolph is Construction 
Engineer. 



Looking southwest across the left abutment of Madden Dam during a flood of 
some months ago. Note the heavy machinery covered by this 112,000 c.f.s. flood 


A Sculptor Turns Anthropologist 


A Woman Artist Circles the Globe to Fix Native 
Types in Imperishable Materials 



An Australian spear thrower 


T HE human famil} numbers 1,800.- 
000,000 or more people, widely 
scattered as to races and breeds. 
Museums are filled with cases contain¬ 
ing skulls and casts and models which 
are of interest to students, but have a 
tendency to repel the casual visitor. 
Recognizing that to be the case the 
Field Museum of Natural History in 
Chicago adopted the plan of giving the 
native races of mankind a plastic repre¬ 
sentation from actual studies in their 
native lands, made by a practical but 

All photos copyright Field Museum of Natural 
History 



Indian Tamil climbing tree 


highly competent sculptor, and now 
the studies, made all over the world b\ 
Miss Malvina Hoffman, are forever 
preserved in enduring bronze. 

Miss Hoffman spent four years in 
seeking types m Africa and in the 
Far East. She had to penetrate the for¬ 
bidding interior oi many remote jungle 
lands to find living models who could 
represent some of the most primitive 
and little known tribes, and there she 
created works of the highest merit. Of 
them Sir Arthur Keith says: “In these 
sculptures the anthropologist finds tri- 



Yellow Race—merchant of Tibet 


umphant expressions of race. Intuition 
has transformed the artist into an 
anthropologist; the mirror of her im¬ 
agination caught from her sitters and 
held only the essential traits of race. 
. . . She is a great sculptor who lavishes 
her art in the service of anthropology. 5 ’ 
The same great authority also says that 
a knowledge of physical and racial 
anthropology is not confined to those 
who work in museums and universities 
and he holds that the busts, figures, 
and groups modeled by Miss Hoffman 
are priceless registers of anthropologi¬ 
cal fact and in the full sense of the term 
are scientific documents as well as 
works of art. 

The Chauncey Keep Memorial Hall 
where these sculptures are displayed 
was recently opened to the public and 
the exhibit produced a profound sen¬ 
sation. It may be questioned whether 
any vestiges of the life and culture of 



North Chinese jinricksha coolie 


primitive man will remain by the time 
the next century arrives, but in any 
event many of the vanishing races will 
continue to live in the statues and busts 
in these halls. 

On this page are illustrated a few of 
the examples displayed. Miss Hoffman 
was a pupil of Rodm who probably 
never thought of his pupil, the modeler 
of the dancing Pavlova, as penetrating 
the wilds of the primitive places of the 
earth. She had much difficulty in over¬ 
coming the reluctance of distrusting 
and dangerous savages towards posing. 
Eighty-five types are now represented 
but the whole collection will require an¬ 
other year to complete. 



Pygmies from the Belgian Congo 
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THE AMATEUR AND HIS MICROSCOPE—V 


Exploring Unknown Waters 

By JULIAN D. CORRINGTON, Ph. D. 

Ward’s Natural Science Establishment, Inc., Rochester, New York 


P REVIOUS installments in this se¬ 
ries on amateur microscopy have 
dealt with the microscope as a pre¬ 
cision instrument and with explanations 
concerning its construction and opera¬ 
tion. It is now time that we put this 
marvelous tool to work and see at first 
hand some of the things which have 
enabled the microscopist to rewrite en¬ 
tirely the story of the universe. 

Among the many strange realms which 
possession of a microscope 
opens up for exploration, none 
is more fascinating to norice 
and old timer alike than the 
microcosmic panorama to be 
met with in making cultures from 
any roadside pool or ditch. There 
aie myriads of plants and animals 
composed ot but a single cell, and 
other hosts of many-celled organ¬ 
isms which, though complex in struc¬ 
ture, are yet microscopic in size. Micro¬ 
biology concerns itself with a study of 
these forms, and of bacteria and para¬ 
sitic species as well, but it wall prove 
more satisfactory if attention is at pres¬ 
ent concentrated upon the free-living 
species, deferring work on most of the 
bacteria and all of the parasites to later 
chapters. 

\ feafuie of value in connection with 
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“ Mimwrope Experiments/“ i 
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Body of a protozoan, showing parts 

the studies proposed in this article 
the simplicity with which they may be 
made. Presupposing the ownership of a 
microscope to begin with, little el<e in 
the way of materials is necessary. A few 
blank slides and cover glares, cleaning 
cloths or lens paper, a small tube of 
\aseline, two or three pipettes of the 
variety commonly known as medicine 
droppers, and several large containers, 
are all of the items that could be con¬ 
sidered as indispensable. 

The best form of container is not ex¬ 
pensive—the gallon sized glass battery 
jar, cylindrical in shape. If these are not 
available, use ( two-quart fruit jars or 
small fish globes. The most'serviceable 
cleaning cloth is a soft piece of old 

m 1 ■ 


household cotton good-% free from lint, 
or an old linen handkerchief. 

Outfitting for field collecting may he 
as simple or as elaborate as you wish 
Recommended for all-purpose use is a 
knapsack or army gas mask bag, both 
of which are retailed at Army and Navy 
stores or sporting goods establishments. 
A half dozen bottles, wide-mouthed and 
cork-stoppered, two and four ounce 


Left: How to drop the cover glass 
on the culture. Right: The glass 
may also be handled with forceps 

ties from which collections are made, 
will be desirable, though any type of 
clean, small bottle will do 

Finally there are the chemicals. Tinc¬ 
ture of iodine and powdered rouge are 
to be found in practically every home, 
and complete a list of materials easily 
assembled and inexpensive. 

The study materials are like¬ 
wise readily secured and will de¬ 
pend upon individual preferences. 
The majority of those who read 
these instiuctions will wish to go 
afield and collect their own cul¬ 
tures, but tor those unable or dis¬ 
inclined to do so, other sources 
are available. Bottles containing 
living piotozua- -the unicellular animals 
- either as mixed species or in pure cul¬ 
ture torm may be purchased from deal¬ 
ers in biological supplies. Standing con¬ 
tainers of stagnant water or fermenting 
liquids are likely to be present some¬ 
where about the premises ot most 
homes, and will yield at least a few in¬ 
teresting observations. For both the 
field-trippers and the stay-at-homes 
there is the highly enjoyable culturing 
of the assemblage of living organisms 
known as the microcosm, with its kalei¬ 
doscopic array of bustling life and its 
fatalistic history. 

Protozoans have a habit of turning up 
in strange places. An old pickle barrel 
in a grocery store was skimmed by an 


amateur microscopist, curious to see 
what the scum contained and, to his 
amazement, was found to be teeming 
with life. The water that collects along 
with dead leaves in park, cemetery, and 
gate-post urns will usually provide ex¬ 
cellent preparations, especially of roti¬ 
fers. Try scraping a bit of film from 
greenhouse plant leaves, in cases where 
considerable moisture prevails. Mount 
the scrapings from the inner glass sur¬ 
faces of aquaria, humidifying vessels, or 
other containers of water in which some 
slight scum clings to the side«. 
Ornamental pools, fountains, bird 
baths, fish ponds and similar 
bodies of water in cities, parks, and 
private grounds, will all be found 
swarming with microscopic life if not 
kept too well cleaned out, and especially 
if aquatic vegetation is present. 

N O elaborate trip is then necessary, 
and it is certainly not a task to 
gather cultures for study. Yet the real 
enthusiast will wish to obtain the rich 
\ariety of life that flourishes best in the 
natural country environment of pond 
and stream. The roadside ditch, the 
backw T ater eddy or quiet pool in a 
stream-course, and the small pond, will 
all prove happy hunting grounds for the 
microbiologist. Choose stagnant water 
or quiet w T ater sites in which green 
scums—species of aquatic plants termed 
algae—abound, and in which there is 
some variety of other plant life, notably 
lily pads. 

To collect, immerse a stoppered bot¬ 
tle in the shallower parts at such places 
and, when it is on the bottom, remove 



Amoeba proteus, commonest species 

the cork and at the same time push in 
some of the mud, dead leaves and other 
bottom material with the fingers. The 
inrush of water will carry in quite a bit 
of solid matter. A good proportion for 
the filled bottle is about one fifth solid 
ingredients, including soil, bark, leaves, 
and so on, three fifths water, and the re¬ 
maining fifth air. Replace the stopper 


capacity, with some blank gummed la- 
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life. How poorly any reproduction of these 
little creatures does them justice will become 
evident only when they are seen under the 
microscope, their detail being clearly visible 
and their antics an endless source of interest 


Before removing the bottle from the bot¬ 
tom, bring It to the surface, pour off a 
bit of the water and remove any excels 
of leaves. Then stopper again and label, 
indicating the name or nature of the col¬ 
lecting -ate. 

Scrape the underside-- of lily pads, or 
cut up bits of these and place them in 
another bottle, together with some of the 
adjacent water. Try several ol the spe¬ 
cies of higher algae, many of which are 
familiar to the owner of an aquarium, 
and which may be purchased, for that 
matter, in pet stores. Sphagnum bogs 
will yield an entirely different assort¬ 
ment of protozoans than that obtained 
in the lily-pad frog pond. Spring-fed 
pools give still another assemblage, and 
sewer-polluted water yet another * 

O N arrival home fmui ((diet ling, 
something must be done about the 
billions of animals with which you are 
freighted. Fortunately they require 
neither food nor water at your hands; 
they will themselves attend to all physi¬ 
ological needs save one, and that is the 
universal and ever-present demand for 
oxygen. Therefore remove the corks in 
your bottles, after they have been ar¬ 
ranged on your work table, and cover 
each container w T ith a piece of gauze 01 
cheesecloth, large enough to be secured 
around the bottleneck with a rubber 
band. These micro-aquaria will now 
stand for a long while if you occasion 
ally renew the water lost through 
evaporation. Add water brought from 
the same source as the material itself, 
if convenient. Otherwise, draw off a ves¬ 
sel of tap water and allow T it to stand 
uncovered for two days in some situa¬ 
tion relatively free from dust, after 
winch the excess oxygen dissolved in 
such water will have escaped, rendering 
the liquid suitable for use. 



Left pair: Paranema. Center: As¬ 
tasia. Right: The slipper-shaped 
Paramecium is an agile performer 

And now we’ie ready to make a 
microscopic inspection of what we have 
in these bottles. Thoroughly clean a 
tdide and cover glass, using clean water 
and drying them with the soft cleaning 
cloths. In stubborn cases, dip the glass¬ 
ware in alcohol or household ammonia 
and wipe it dry. Cleaning cover glasses 
without too great a mortality in the 
ranks of these very thin slips may re¬ 
quire some practice; cover the thumb 
and forefinger of the left hand with the 


cleaning cloth, grasp the 
(‘over giavs through thi> cloth 
and work it gently back and 
forth, or turn it around and 
move it in and out of this 
grasp by holding it with the 
right thumb and forefinger by 
its edges. The main trick is 
to keep the pressure on the 
two sides of the glass oppo¬ 
site and equalized at all 
times. Always handle everv 
clean piece of glassware bv 
the edges, there after. No mat¬ 
ter how clean \our hands may 
be, they will leave a finger¬ 
print impression in oil if \ou 
touch the flat surface of (lean 
and polished glass. 

Pipettes must aLo he veiv 
i lean before using them with 
the tultuie bottles. Have a 
sepal ate one lot each bottle 
or clean well betoie trans¬ 
ferring from one culture to 
another. In this way you will 
avoid contamination ol the 
different containers. Remove 
the rubber bulb and vigor¬ 
ously squeeze it several times 
in a glass of w r ater, thus flush¬ 
ing it out. Hold the glass 
barrel under a running tap 
of water and run it thiough with a pipe 
cleaner, then replace the bulb. It is an 
excellent idea to label pipettes to match 
each bottle of culture, so that they will 
not become mixed. Threads of the same 
color may be tied around both bottle 
and pipette, using different colors for 
different sets. 

P LACE a clean slide before you on 
the work table, and have ready a 
clean pipette and cover glass. Squeeze 
the bulb of the dropper and inseit the 
glass banel so that tin* tip is applied 
to the upper surface ol the sediment on 
the bottom of the selected bottle of 
culture Release the pressure on the 
bulb slowly, obtaining a mixture of sedi¬ 
ment and water. Place two drops of 
this solution on the center ol the slide 
and lay aside the pipette. Pick up the 
eovei glass By its edges or By means 
of a cover-glass forceps, bring it over 
the fluid on the slide, and tilt it so that 
one edge of the cover touches the slide 
at one side of the liquid. Then merely 
let go, allowing the cover to fall into 
place by its own weight. The water im¬ 
mediately spreads out into a thin film 
under the cover and, if the right amount 
has been used, none will run out from 
beneath the cover. 

Now let’s go big game hunting! 
Mount the slide under the spring clips 
on the stage of the microscope, attend 
to the duties of adjusting light and 
focus with the low-power ocular and 
low-power objective in line. A moderate 
illumination is best; the objects to be 


seen are largely colorless and transpar¬ 
ent and too blight a light will render 
them invisible. 

What wonders may now appear be¬ 
fore your eyes it is impossible to tell. 
Your culture may be a poor one, show¬ 
ing little or nothing. Rut the chances 
are a thousand to one, if you have col¬ 
lected in a suitable place and have se¬ 
cured the drops for mounting in the 
manner above directed, that you will 
see many varied and interesting crea¬ 
tures. There are stationary organisms, 
both plant and animal, slow and uncer¬ 
tain wanderers; and finally the agile 
and swift-moving forms that are all the 
more interesting for their many activi¬ 
ties- though they give a bit of trouble 
in the matter of detailed study under 
high power. Actual species encountered 
will vary with the district in which you 
live, and with the type of situation 
where the collection was made. Yet 
mam of the commoner types, such as 
Amoeba, Euglena, Paramecium, and 
Stylonvchia are well-nigh universal and 
you will soon get to know a dozen or 
more kinds without difficulty. 

Space does not permit anything like 
a complete description of the hundreds 
of forms to be met with in such mounts. 
Many pages of manuals have been de¬ 
voted to brief characterizations and il¬ 
lustrations of the better-known varieties, 
and new species are constantly being 
found. 

Next month farther practical point - 
ers will be given . 





T HAT the tide is in some way inti¬ 
mately related to the apparent 
movements of sun and moon, and 
that the latter body plays the leading 
role, has been known for ages. But how 
sun and moon give rise to the tide, and 
why the moon plays the leading role, 
remained a mystery till the latter half 
of the 17th Century. It was only with 
the formulation of the law T of gravita¬ 
tion that the tide received a rational 
explanation, for Newton proved that the 
tide is a necessary consequence of 
gravitation. 

On the basis of gravitation, the mathe¬ 
matician can readily show that the 
tide-producing power of a heavenly body 
must vary directly as its mass and in¬ 
versely as the cube of its distance from 
the earth. This explains why the moon 
is the principal tide-producing body, so 
far as our earth is concerned Although 
the sun has a mass 26,000,000 times 
that of the moon, its distance from the 
earth is 389 times that of the moon. 
Hence the tide-producing power of the 
moon is to that of the sun as {389) 2 is 
to 26,000,000. or about 2*4 times as 
large. 


AS developed in textbooks on physical 
geography or astronomy, the sub¬ 
ject of tides is simplified by assuming 
the earth to he entirely covered by the 
waters of the sea. On this assumption 
the general features of the tide can be 
derived easily. Thus it can be shown 
that the tide, like the moon, must come 
later each day by about 50 minutes, 
and that the rise and fall of the tide 
must vary with the waxing and 


waning of the moon. As it is put 
colloquially, *“the tide follows the 
moon.” 

This simplification of the tide 
appeared to be validated by the 
tides on the shores of the Atlantic 
Ocean. These tides are of a rela¬ 
tively simple character, agreeing 
surprising!} w T ell with the fea¬ 
tures deduced on the assumption 
of the mathematician's ideal 


Feel 



world entirely covered by water. 
Since these tides were the ones 


which the early investigators had 
at hand for study, it was but natu¬ 
ral that their simple character 
should be taken as typical. This 
procedure, however, very much 
oversimplified the subject. 

The tide-producing forces, be- 


Solar Tides 

By H. A. MARMER 

Assistant Chief, Division of Tides and Currents 
United States Coast and Geodetic Survey 

ing of astronomic origin, are distributed 
regularly over the surface of the earth, 
\arying onlv with latitude But the re¬ 
sponse of the waters of the sea to 
these tide-producing forces is so very 
profoundly modified by the hydro- 



The mechanical tide predictor of 
the Coast and Geodetic Survey 


graphic features of a particular ocean 
basin, that the tides at different places 
vary strikingly, but with no regard to 
latitude. Seattle, Washington, and Pros¬ 
pect Harbor, Maine, do not differ much 
in latitude. How different the tides are 
at the two places is shown in Figure 1, 
which reproduces the tide curves at 
these places for the first two days of 
September, 1929. as derived from auto- 


pk gh j,* o* f» r * 



Figure 1: Tides at different places are seldom 
alike, because of the effects of local features 


made tide gages at these two localities. 

In the diagrams of Figure 1, the hori¬ 
zontal lines represent the undisturbed 
sea level. At Prospect Harbor the high 
waters rise approximately as much 
above sea level as the low waters fall 
below it. Furthermore, the two high 
waters of a day, as well as the two low 
waters, are much the same in all re¬ 
spects. In fact, the Prospect Harbor 
tide is a typical Atlantic Ocean tide. 


O N comparing the tide at Seattle for 
these same two days, striking dif¬ 
ferences are seen. In the first place the 
high and low waters are not symmetri¬ 
cal with respect to sea level In the 
second place, while the two high waters 
of a day are much the same, the two 
low waters differ by many feet. For the 
two da}s shown in the figure, the morn¬ 
ing low waters at Seattle were about 
eight feet lower than the afternoon low 
waters. Indeed, the afternoon low waters 
barely fell below sea level. 

Now it must be noted that the dif¬ 
ferences in the tides at the two places 
shown m Figure 1 are in no way due 
to the disturbing effects of wind and 
weather. Heavy winds and wide varia¬ 
tions in barometric pressure do bring 
about very considerable differences m 
the regularity of rise and fall of the 
tide, but the first two days of Septem¬ 
ber, 1929, were chosen precisely be¬ 
cause of freedom from such disturbing 
effects. The features shown in the fig¬ 
ure are chaiacteristic of the tide at 
these two places. 

The vanet} of tides actually found to 
occur is at first glance bewilder¬ 
ing. Altogether aside from differ¬ 
ences in time and in range, which 
may be regarded as merely dif¬ 
ferences in degree rather than m 
kind, and aside, too, from local 



peculiarities due to local geo¬ 
graphic features, the tides at dif¬ 
ferent places differ strikingly. In 
Figure 2 are shown the tide 
curves for the same two days of 
September, 1929, at Pensacola, 
Florida; Honolulu, Hawaii; and 
San Diego, California. At Pensa¬ 
cola there is but one high and 
one low water each day. At Hono¬ 
lulu there are two high and two 
low waters in a day; hut while the 
two low waters of each day are 
much the same, the two high 
waters differ considerably. At San 
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Diego both the high and the low waters 
of each day differ. 

Still different varieties of tide may 
be found at other places. Thus at 
Galveston, Texas, the tide shows two 
high and two low waters for several 
days at a stretch and then only one 
high and one low water for a number 


of days following. But, without going 
into further detail regarding this mat¬ 
ter, it may be said that all of these 
varieties of tides ma\ be related to the 
movements of the moon. As a geneial 
statement, the dictum that the tide fol¬ 
lows the moon is true. 

There are. however, a few places 
where the tide does not appear to 
follow the moon. Tahiti is the classic 
example of this t}pe of tide. Herman 
Melville in his "'Omoo” thus describes 
the tide here "‘The Newtonian theory 
concerning the tides does not hold good 
at Tahiti; where, throughout the yeai, 
the waters uniformly commence ebbing 
at noon and midnight and flow about 
sunset and da\ break.” Authors of the 
more popular stvle of travel books have 
been less restrained than Melville and 
either state or imply that at Tahiti the 
tide ebbs and flows with unfailing 
regularity, never changing in time from 
one year's end to the other. In a popu¬ 
lar book of a few yeais ago, the author 
quotes a mariner as saying that from 
the verandah of his club at Tahiti he 
could tell the time of day within a 
quarter of an hour by looking seaward 
and seeing where the water stood! 

R ECENT tidal research has shown 
that such statements are exagger¬ 
ated. While the times of tide at Tahiti 
vary somewhat from day to day, it may 
be said that, in general, high water 
comes a little after noon and midnight, 
and low water a little after six o’clock 
both morning and evening. In other 
words, the daily retardation m the time 


of tide of about 50 minutes, which is 
the imprint of the moon's sovereignty, is 
absent at Tahiti, the tide here being a 
solar tide rather than a lunar tide. 

This peculiar behavior of the tide 
at Tahiti stands out clearlv if the tide 
curves for each day are arranged m 
serried ranks, like an army on the 
march, and compared with a 
like series at some other place. 
In Figure 3 the tide curves at 
Apia, Samoa, tor each day of 
the week of September 14-20, 
1924, are plotted under each 
other, and in Figure 4 is shown 
a similar plotting for Tahiti 
for the same week. Apia was 
chosen for companson be¬ 
cause. like Tahiti, it is situated 
m the South Pacific in ver\ 
nearly the same latitude. 

Glancing down the tide 
curves for Apia it is seen that 
any high or low water comes 
progressively later each day, 
this being indicated by a pro¬ 
gressive shift of the curves to 
the right. In the six days be¬ 
tween the 14th and 20th of 
September, it is seen that the 
high and low waters have be¬ 
come later by a little more 
than 4% hours, or at the rate of nearly 
50 minutes per day. At Tahiti, however, 
the curves show practically no shift to 
the right, the high waters coming a 
little after midnight and noon and the 
low waters a little after six o'clock, 
morning and afternoon. 

At Tahiti the range of the tide is 
small, being on the average only 0 8 
foot. A much better developed solar 
tide has recently been brought to light 

Figure 3 (below): Typical lunar 
tide with daily shift in maximum. 
Figure 4 (right): These curves 

show little shift, being solar types 
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by British Admiralty surveys in Tories 
Strait. At Tuesday Island, a small island 
lying about 15 miles northwesterly from 
the northern point of the Australian 
mainland, the tide is decidedly solar, 
but has a range of more than three feet 
on the average. The tide curves for the 
week beginning September 9, 1925, at 
Tuesday Island, are shown in Figure 5 
Like the tide curves for Tahiti, the tide 
curves for Tuesday Island show prac¬ 
tically no shift to the right in the times 
of the high and low waters from 
dav to day. 

B Y mathematical analysis the tide at 
any place may be resolved into a 
number of simple constituent tides, and 
in this way the magnitudes of the solar 
and lunar constituents may be com¬ 
pared. These constituents have periods 
of different lengths, the most important 
being those with a length of about halt 
a day, and therefore known as semi- 
dail> constituents. At Apia the lunar 
semi-daily constituent has an amplitude, 
or semi-range, of 1.26 feet while that 
of the solar is 0 29 foot. Hence the 
tide observed here exhibits the features 
of the lunar tide. At Tahiti the ampli¬ 
tudes of the lunar and solar semi-daily 
constituents of the tide are, respectively, 
0.29 loot and 0.26 foot Being so nearly 
equal, the tide heie does not exhibit 
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the dominant features of the lunar tide, 
but in part also the features of solar 
tides. At Tuesday Island the ampli¬ 
tudes of the lunar and solar constituents 
are both 1.6 feet, and so here, too, the 
features of the lunar tide cannot dom¬ 
inate, the tide actually observed partak¬ 
ing of the characteristics of solar tides. 

The prediction of tides for tide tables, 
solar tides, and quasi-solar tides pre¬ 
sents problems of a much more difficult 
character than do the simple lunar tides 
found on the shores of the Atlantic 
Ocean. In fact the methods used in the 



Figure 2: How strikingly local tides may vary 
is shown clearly by these three tide curves 
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earlier tide tables would entail such an 
enormous amount of computation as to 
be altogether prohibitive. In harmonic 
analysis, however, is found a successful 
method for predicting ail kinds of tides. 
And by the use of a mechanical tide 
predictor, as for example that used by 
the Coast and Geodetic Survey, the tides 
at Tuesday Inland, for example, are 
predicted with no more difficulty than 
simple lunar tides 
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Figure 5; Another strongly solar 
type of tide—at Tuesday Island 


But what explains the existence of 
solar tides? Why is the response of 
the sea to the same set of tide-producing 
forces so strikingly different at places 
near each other? Clearly the answer is 
to be sought in the physical features 
of the ocean basins. And on the basis 
of this, two different theories ha\e been 
proposed. 

The older, known as the progressive- 
wave theory, regards the tides of the 
open ocean as progressive waves. Such 
waves, consisting of crest and trough, 
travel across an oceanic area at a rate 
depending on the depth. The birth¬ 
place of the tide, according to this 
theory, is to he found in the broad and 
deep waters of the Southern Ocean, the 
belt of -water which completely encircle^ 
the earth in high southern latitudes. 
There, it is argued, the tidal forces of 
sun and moon have uninterrupted >way 
and raise two primary tide waves, 180 
degrees apart in longitude, which 
traverse this belt of water from east 
to west, constrained by the moon—the 
principal tide-producing body—to keep 
in step with its own motion. As these 
primary tide waves sweep the southern 
points of Australia, Africa and South 
America, they generate secondary tide 


waves which progress up the Indian, 
Atlantic, and Pacific Oceans, respec¬ 
tively . 

The progressive-wave theory of the 
tide makes careful distinction between 
the primary tide waves traveling from 
east to west in the Southern Ocean and 
the secondary waves which progress 
acioss the othei oceans and seas. The 
secondary tide waves travel as “free*’ 
waves, their velocity depending on the 
depth of the water. But the primary 
tide waves in the Southern Ocean keep 
step wnth the moon; they travel not as 
free w T aves but as “forced” waves, com¬ 
pelled by the moon to keep in time 
with its own movement. 

The differences in the time, range, 
and other features that are found to 
characterize the tides at different places, 
the progressive-w r ave theory explains as 
arising from differences in the depth 
and width of channel, differences in the 
configuration of the shore line and in¬ 
terference of tide waves coming from 
different directions. Solar tides are 
therefore explained as occurring at 
places where two tide waves meet under 
the condition that they have approxi- 



Automatic tide gage which makes a 
continuous record of tidal changes 


rnately equal lunar ranges but are about 
six hours apart in time. Under such 
conditions the lunar high water of one 
wave neutralizes the lunar low water of 
the othei, and allows the solar tide to 
become pi eminent. 

T HIS is a plausible explanation. With 
regard to various other features of 
the tide this theory appeared to give 
satisfactory explanations. But with in¬ 
creasing knowledge of the tide in the 
various seas it became clear that this 
theory is altogether too simple to fit the 
facts. Too much is left to be explained 
by changes in cross-section of channels, 
configuration of coast line and inter¬ 
ference of tide waves progressing from 
different directions. 

The more recent theory of the tide 
is known as the stationary-wave theory, 
since it conceives the response of the 


ocean waters to the tide-producing 
forces to consist of stationary waves 
rather than of progressive waves. A 
simple stationary wave in a tank of 
water is illustrated schematically in 
Figure 6. Such a wave may he started 
by raising and immediately lowering 
one end of the tank. This wave move¬ 
ment is not like the progressive wave 
which travels across a body of water 
v\ith crest and trough. Instead, it os¬ 
cillates or swashes about an axis m the 
middle of the tank, one point of this 
axis being indicated by the point C. 
It may be noted, too, that a stationary 
wave arises from the complete reflec¬ 
tion of a progressive wave. 

In regard to stationary-wave move¬ 
ment it is to be noted that along the 
axis of oscillation no vertical rise and 
fall takes place. Each body of water 
has a natural period of oscillation 
which depends on its length and depth. 
For a rectangular basin the formula is 
2 l 

p— ~—- in which p is the period of 

Vg h 

oscillation, l the length of the body 
in the direction of oscillation, g the 
acceleration of gravity, and h the depth 
of the water. Furthermore, in respond¬ 
ing to forces that tend to disturb its 
equilibrium, a body of water will re¬ 
spond best, or resonate, to that force 
the period of which most nearly ap¬ 
proximates its natural period of oscil¬ 
lation. 

ACCORDING to the stationary-wave 

theory, the dominant tides of the 
world arise from stationary-wave os¬ 
cillations which are set up and main¬ 
tained in various portions of the oceans 
by the periodic tide-producing forces 
of sun and moon. And since the periods 
of the forces differ, different portions 
of the oceanic basins will respond in 
different ways to the same set of tide- 
producing forces. In othei words the 



Figure 6: A simple stationary wave 
hke that often seen in bath tubs 


axis of oscillation of an oceanic basin 
responding to the solar forces will not 
coincide with the axis of oscillation of 
the lunar forces. 

On this latter theory, therefore, solar 
tides are explained as occurring in re¬ 
gions which lie near an axis of a lunar 
oscillating system. The rise and fall 
of the lunar tide is at such places there¬ 
fore small. This gives the solar tide 
the opportunity to become the dominant 
constituent of the tide, and hence the 
tide in such places follows the sun 
rather than the moon. 




A Rapid-Fire Weapon to Fight 

Tuberculosis 


AMONG the more prevalent diseases 
of mankind, pulmonary tubercu¬ 
losis—the ^hite Plague—is one of 
the most deadly. Now doctors think they 
have a weapon which, it it is exten¬ 
sively used, will enable them to plan 
and carry on a much more effective 
campaign against tuberculosis. 

The new weapon is a machine capable 
of taking X rays of the lungs at the 
rate of four a minute. The pictures are 
made on inexpensive papei film instead 
of the more costly celluloid film hereto¬ 
fore used. A hundred pictures, or radio¬ 
graphs, the full size of the chest of the 
subject, are made on a single roll of a 
recent!) developed high-speed X-ray 
paper 150 feet long. The high speed and 
precision with which the new machine 
turns out its product makes it possible 
to examine large numbers of subjects 
in a very short time—up to 800 a day 

The machine consists of a box-like 
receptacle which is adjustable vertically 
to the height of the subject, w T ho stands 
with the chest tight against its front 
side. A canvas compression band is 
drawrn across the back ol the subject 
just below' the shoulders The X-ray tube 
is automatically centered on the vertical 
center line of the box and also at the 
height of the center of the compression 
band. A scale automatically registers 
the thickness of the chest and indicates 
to the operator just w T hat voltage to u^e 
to secure a good picture. 

The distance from the X-ray tube to 
the box is maintained constant at 40 
inches. The current passed through the 
tube at each exposure or discharge is 
also kept constant at 100 or 150 milliam- 
pere^. The time of exposure is usually 


Typing 
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1/10 of a second, but is some¬ 
times increased to 3 20 of a 
second for subjects w'ith very 
thick chests 

The subjects to be X rayed 
are lined up near the ma¬ 
chine and one bv one they 
step into position and are 
"shot" at the rate of 150 or 
more an hour. At this speed 
an entiie class of school chil¬ 
dren can be taken during one 
"period" m the dav*s sched¬ 
ule, or in about 20 minutes. 

The unit is portable and may 
he set up in the school build¬ 
ing, ready for use m a short time. 

A featuie of the new method, which 
makes it possible to maintain high 
speed, is the s\stem of marking each 
ladiograph at the time it is taken. Each 
subject is provided with a lead card on 
which is typed, by means of a special 
typewriter opeiated by an electric mo¬ 
tor, all the identifying data lequired by 
the physician or health officer in charge, 
such as date, name, addiess, grade, sex, 
weight, height, and so on. This com¬ 
plete record prevents enors, as each 
subject has his or her own card, which 
is placed in a clip on the front of the 
box and is X rayed with the subject. 

A QUESTION naturally arises: How 
can rapid X raying help eradicate 
tuberculosis? The mere taking of an 
X lay does not impiove the patient’s 
condition. What has this high speed to 
do with fighting tuberculosis? 

The effectiveness of this new weapon 
comes about in two ways. It is due not 
only to the speed, quality, and low cost 






Every 15 seconds a pupil steps up to the machine and an X-ray photograph of 
the lungs is taken. Thus whole classes may quickly he U run through the mill” 


identifying data on the lead cards, 
are later X rayed with the subject 

of the new method itself, but also to 
one of the peculiarities or charactei- 
lstics of the disease against which it is 
aimed. At some time duiing their li\es 
a large majority of persons contract 
tuberculosis. More often than not the 
subject is unawaie of its presence. 
Usually the infected spot in the lungs 
heals itself and the patient never knows 
of it. Often, however, it spreads and a 
senous case develops. In its early stages 
a cure is comparatively easy and sure, 
but after the disease has progressed to 
the point where it makes itself manifest, 
it has reached a stage wheie its cure is 
much more difficult. 

The problem, theiefore, is to discover 
the presence of tuberculosis before it 
has reached the dangerous stage. This 
is where the X ray steps into the picture. 
As a rule eveiy significant tubercle, 
spot, or lesion in the lungs may be de¬ 
tected by the X ray long before it has 
progressed to a stage where its pres¬ 
ence is recognizable by other means. An 
X-ray examination, therefore, gives a 
forewarning of trouble. If the examina¬ 
tion is made in time, and if the warn¬ 
ing is heeded, the trouble in most cases 
can be averted. It is this characteris¬ 
tic of the disease which enhances the 
value and effectiveness of the X ray as 
a weapon against it. 

Eminent specialists and authorities 
have said that if periodical X-ray ex¬ 
aminations could be made of all chil¬ 
dren during the adolescent period, and 
the cases found he properly cared for, 
this would go a long way toward wiping 
out tuberculosis. 

In many localities plans are under 
way by local medical authorities and 
Boards of Health, looking to the whole¬ 
sale X raying of school children and 
adults as a means of ‘‘screening out” 
those cases which should be watched 
and treated by the family physician. 
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There Is No Sand In Sandpaper 


And a New Process of Making This Important Product 
Regiments Its Grains, Point Outward, Electrostatically 


VERYONE is familiar with sand¬ 
paper, m one form or another In¬ 
cluding industrial workers, service 
men, and home users, it is estimated 
that some 60.000,000 people in the 
United States use sandpaper, either con¬ 
tinuously or from time to time. Coated 
abrasives are used in the manufacture 
and repair of practically everything we 
touch or use, whether made of metal, 
wood, rubber, glass, leather, plastics 
or compositions: -whether painted, var¬ 
nished, lacquered or simply smoothed 
or polished. Cradles are finished with 
sandpaper, so are caskets, and all 
through life every tool, instrument or 
implement we handle, every vehicle we 
ride in, every house or building we en¬ 
ter, all have known the magic touch of 
sandpaper 

Rut how much does the average per¬ 
son really know' about this useful, uni¬ 
versally used product? He may be 
surprised to learn, for example, that 
there is no sand in sandpaper. The fine 
abrasive particles on sandpaper are 
specially crushed fimt or garnet or are 
products of the modern electric furnace 
—aluminum oxide or silicon carbide. 
Sand is not efficient for the purpose, 
because most sand is waterw'orn and 
the particles are therefore 
more or less rounded and 
have no sharp cutting edge. 

T HERE is no end of in¬ 
teresting and amazing 
facts concerning sandpaper 
and its manufacture. Since 
coated abrasives wei e first 
commercially produced they 
have been const a nth im¬ 
proved by research and in¬ 
vention. Sandpaper is today 
more than 125 times as ef¬ 
ficient as the crude product 
first manufactured near 
Philadelphia 83 years ago. 

During this development 
many difficult problems have 
been solved, but none more 
baffling than that upon which 
for the past two years, the 
best minds in the industry 
have been concentrated, and which has 
just now T been brilliantly solved. 

With few exceptions, the abrasive 
particles used in the manufacture of 
sandpaper are not true crystals, nor are 
they alike. The particles, though care- 
fully graded, vary in size and shape 
and have many edges and points, some 
of which are much sharper than others. 
Rest results are obtained from grits ap¬ 


proximated twice as long as they are 
wide, and with several conchoidal, 
sharp fracture edges. 

Engineers and research workers in 
the industry determined that, m order 
to improve still further the efficiency of 
sandpaper, it was necessary to devise a 
way to make each individual little parti¬ 
cle adhere to the paper oi cloth back¬ 
ing so that its very sharpest edge or 
point would face out towards the work 



when the sandpaper was finished. How 
should they go about solving such a 
problem as this: to make as many as 
35,000,000 tiny abrasive particles regi¬ 
ment themselves like so many soldiers, 
each with its sharpest cutting edge up, 
all evenly spaced, and all within one 
square inch? 

Previous to the time that this prob¬ 
lem challenged the skill and ingenuity 


of coated abrasive engineers, decades 
had been spent m improving glues, 
backings, forms, coatings, and gram 
shapes. The manufacturing industries 
had been insatiable m their demand for 
coated abrasives of greater efficiency. 

Sandpaper backing was originally 
ordinary paper. With the development 
of strong manila fiber papers, these were 
adopted as more satisfactory backing 
materials. Later, for special uses, back¬ 
ings of cloth or a combination of cloth 
and paper gave better service and en¬ 
dured greater stress. The strength of 
glues and adhesives was also vastly im¬ 
proved. 

T HE primary form of sandpaper has 
generally been the roll, made m 
widths up to 36 inches. From this were 
cut sheets, disks, covers for drums, and 
molded forms to meet special require¬ 
ments in various industries. The nature 
of the grits, or abrasive particles, was 
exhaustively studied, and countless ex¬ 
periments made to improve their ef¬ 
ficiency. Quartz, though tough, did not 
provide sufficient strength for 
severe work in the metal 
trades Experiments were 
made with other materials: 
garnet, the same mineral 
used for jewelry, was found 
to be highly satisfactory, es¬ 
pecially for wood working, 
and is used to produce the 
familiar u red” sandpaper of 
today. A revolutionary de¬ 
velopment came with perfec¬ 
tion of the electric furnace; 
it was found that aluminum 
oxide and silicon carbide 
could be fused at high tem¬ 
perature to make two new, 
synthetic minerals which, 
when crushed, provided 
grains of amazing hardness 
with extremely efficient cut¬ 
ting edges. At the present 
time garnet, aluminum oxide, 
and silicon carbide are the minerals al¬ 
most exclusively used for sandpaper 
coatings. 

Success seemed to be too much to 
hope for, when attention was first di¬ 
rected towards the problem of arrang¬ 
ing the abrasive particles on their long 
axes, all evenly spaced, with sharpest 
cutting edges up so that every grit would 
work with maximum efficiency. It is re- 




Photomicrographs showing above: Excellent shape for 
sandpaper grains for strength and sharpness; and be¬ 
low: Wood shavings, not dust, are cut by sandpaper 
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markable that this has been achieved, and pass across the lower electrode, 

also noteworthy that the baffling prob- each individual grain acquires an elec- 

lem was solved by application of a basic tncal charge by induction At the same 

principle discovered 2500 years ago. time, due to the elongated character of 

The new "electro-coating 5 ’ process the gram, the electrical charge becomes 

which has revolutionized manufac- segregated at the two ends. In other 

ture of sandpaper and which miracu- words, the particle is polarized, the posi- 

lously orients the abrasive particles, tive charge concentrating at one end 

makes use of the action of the electro- and the negative charge at the other end. 

static field, first observed by Thales as In accordance with the 
long ago as 600 b.c., when he noticed familiar law of physics that 

that amber rubbed with silk attracted opposite charges attract and 

bits of straw, pith, and so on Our word similar charges repel, the 

"electricity 5 * comes from the Greek negatively charged end of 

word "elektra 55 meaning ‘"amber. 55 each particle is attracted by 

In the process of manufacturing elec- the upper or positive elec¬ 
tro-coated abrasives, two groups of trode and repelled by the 

equipment are essential: the electrical lower or negative electrode; 

equipment to generate the high poten- simultaneously, of course, the 

tial uni-directional current required, positively charged end of 

and the electro-coating machine proper each particle is attracted by 

in which the abrasive particles are in- the lower electrode and re- 

dividually oriented and deposited onto pelled by the upper electrode, 

suitable adhesively' coated backing. This attraction-repulsion results in each ena now take place The particles, being 

grain orienting itself to the field of all negatively charged, mutually repel 



Above: Five positions of sandpaper grains as 
they pass between the electrodes. Below: Sche¬ 
matic diagram of the electro-coating machine 



T HE electrical apparatus includes a 
variable high voltage transformei 
for stepping up the low voltage supply, 
usually 220 or 440 volts, to the required 
high voltage ranging from 20,000 to 75,- 
000 volts alternating current. This cur¬ 
rent is then rectified by means of 
vacuum tube equipment and transmitted 
to the electro-coating machine as a uni¬ 
directional current. 

The electro-coatmg machine consists 
essentially of two electrodes, shaped 
like fiat, oblong plates, and facing each 
other at less than an inch apart, usually 
two centimeters or approximately % of 
an inch. The lower electrode is con¬ 
nected to the negative terminal of the 
power supply. An endless belt passes 
over the surface of the lower electrode. 
The upper electrode is grounded. Just 
beneath it, freshly glued paper passes. 
The accompanying drawings will help 
to visualize the entire electro-coating 
machine. 

Abrasive granules are fed from a 
hopper onto the moving conveyor belt 
which carries them into the intense elec¬ 
trostatic field. As they enter this field 



Coated abrasives used in finishing 
a felt hat. At left: Small and large 
rotating implements use sandpaper 



force; in other words, it 
stands up on its long axis. 

The particles now dis¬ 
charge into the belt that part 
of their charge in the end 
nearest the belt, or, in other 
words, the positive charge 
which is nearest the nega¬ 
tively charged belt. The par¬ 
ticles lose this part of their 
charge either by direct con¬ 
tact or by corona leakage, 
and are thus left negatively 
charged; also, the particles 
accumulate stray electrons 
by ionization and thus be¬ 
come negatively charged. 

Two simultaneous phenom- 


each other and move apart to a new 
symmetric formation at the same mi¬ 
nute distance from each other. At the 
same time, the particles axe all violent¬ 
ly repelled by the lower or negative 
electrode and attracted by the upper 
or positive electrode. Without breaking 
their formation or changing their posi¬ 
tion, they are strongly repelled upward 
and imbed themselves m the freshly 
glued paper which is passing beneath 
the top electrode. The paper then 
emerges from the electro-coating ma¬ 
chine and enteis a drying-room. 

A S explained before, this process 
■ makes three major improvements 
in coated abrasives. It spaces the par¬ 
ticles evenly apart at 1/100th to 
l/6000th of an inch as the case may be, 
depending on the grain size, whether it 
is for fine or coarse sandpaper. Coarse 
sandpaper has from 12,000 to 25,000 
grains per square inch and the finest 
coated abrasives as many as 35 mil¬ 
lion per square inch. 

The practical advantages of these im¬ 
provements in industrial and general 
applications are several. Electro-coated 
abrasives provide better surfacing be¬ 
cause the action of the coating is uni¬ 
form. They give faster sanding because 
the largest number of best sharp cutting 
edges and tips stand point up. They 
have a longer effective life because the 
particles are more securely imbedded, 
and because of less wear per unit sand¬ 
ed. They can be subjected to greater 
stress in harder service as a result of 
the stronger adhesion of the coating. 
They save time in the surfacing of any 
unit or material. They enable manufac¬ 
turers to increase production and lower 
costs, and disks do not need to be re¬ 
placed as frequently as before, thus 
minimizing the costly delays of stoppage 
in mass and line production. 








The Problem of the Divining Rod 


Bv COUNT CARL VON KLINCKOWSTROEM' 


¥S there anything in the divin- 
*•* ing rod? Opinions differ 
widely and strenuously. Most 
men of science remain skeptical 
about it, but a cautious, con¬ 
servative, truly scientific attitude 
would doubtless require the 
answer, “We do not yet know.” 
Divining rod fakers there have 
been; need this prejudice the 
real question? After eliminating 
the nonsense, enough remains 
to leave it an intriguing one. 

How, then, can science in¬ 
vestigate it? Perhaps in final 
analysis it can’t, at least until 
the underlying principle (if 
there is one) can be discovered. 
Actual demonstrations, ap¬ 
parently so simple, do not on 
the whole provide really satis¬ 
factory proofs, and give no final 
answer, except to those who 
have the will to believe or the 
will not to believe. There are 
too many uncertainties in this 
method. True investigators are 
seeking the underlying princi¬ 
ple .—The Edttanr* 


H E who watches a “dowser*’—that 
is, the user of the divining rod— 
at work, as he strides over the 
ground holding h\< rod stretched out 
before him until it suddenly points to¬ 
ward the ground, will naturally be very 
skeptical of the declaration that under 
the designated spot will be found a 
’Vein of -water.” for that seems like 
superstition or pure imagination. In 
fact, the divining rod had a part in 
ancient superstitions and was in a cla^s 
with other methods of divination. Just 
as in many another inherited supersti¬ 
tion there Is at least a grain of truth, 
so it became evident that in the divining 
rod, when used for discovering various 
minerals, there was a phenomenon call¬ 
ing for rational investigation, and such 
an investigation recently has become a 
highly interesting problem of scientific 
research. 

T HE miners of the 17th and 18tb 
Centuries took the divining rod seri¬ 
ously and used it in their search for 
mineral deposits. The age of enlighten¬ 
ment in the second half of the 18th 
Century banned it from use in mining 
operations, but the dowsers who sought 
springs continued quietly to pursue 
their craft. Scholars again and again 
took up the problem of the divining 
rod without being able to find a theo¬ 
retical explanation which could satisfy 
them. The actual successes of those who 
translated by Eleanor Bianca Hoffman 

218 ’ . 


sought water could easily be explained 
by attributing to them hydrological ex¬ 
perience. This was the case with the 
Abbe Paramelle in the middle of the 
19th Century, the most noted finder of 
springs in his time, who worked ex¬ 
clusively as an experienced hydrologist, 
that is, he drew his conclusions from 
the conformations of the earth and from 
geological indications. Also, there were 



Dowsing is an old art. Here is an 
illustration from “The Mining Cus¬ 
tom Book,” by Ch. Weigal, 1721 


just as many failures as successes. 

It is, then, quite understandable that 
until recently science has brushed aside 
the problem of the divining rod. 

During the last few years, however, 
the situation has changed. The phenom¬ 
enon of the divining rod has been 
recognized as a complex problem, which 
cannot be explained from the stand¬ 
point of any one science. We must dif¬ 
ferentiate between three main factors 
which combine to bring about its action. 
If we assume that the dowser really re¬ 
acts to a force given out by water Row¬ 
ing underground, or by various minerals 
or underground structural peculiarities, 
then it is the task of the physicist as 
well as the geophysicist to discover the 
nature of this hypothetical force and its 
manner of working at a distance. 


Geophysics can deal with a whole range 
of actions which seem competent to ex¬ 
plain the structure of parts of the earth, 
yet which are unclassified geologically, 
and with the help of which one can 
check the claims of dowsers. On the 
other hand, experiments of physicists 
like R. Ambronn of Gottingen, and von 
Haschek and Herzfeld of Vienna, have 
offered much data to substantiate the 
hypothesis that the dowser is really af¬ 
fected by physical changes in the con¬ 
formation of the earth’s surface— 
changes which can actually be recorded 
with instruments and which are brought 
about by underground factors such as 
changes in the relationship of the strata. 

T O determine how the effect of such 
a force is produced upon the nervous 
system of the dowser is the task of the 
physiologist. Willy Hellpach has strik¬ 
ingly compared the particular gift of 
the dowser to the so-called power of 
“feeling weather,” although the actual 
character of this susceptibility to a par¬ 
ticular force has not by this means been 
made any clearer. The most noticeable 
phenomenon, the visible movement of 
the rod in the hands of the person who 
carries it. becomes relatively unimpor¬ 
tant in this connection. One may con¬ 
ceive of the divining rod as the symbol 
of the nervous excitement of the dowser, 
as Albert Heim does, and the physiolog¬ 
ical explanation of the typical reaction 
—that is, the effect of the force on the 
tense muscular and nervous system— 
has been satisfactorily given by Dr. H. 
Haenel, a Dresden physician. He re¬ 
gards it as a case of involuntary and un¬ 
conscious changes in the muscles of the 
hand and arm, which react on the rod 
and cause it to point downward at a 
given moment. 

The question is complicated by the 
fact that the dowser is not a mechanical 
recording apparatus hut a person, and 
with all the possibilities of error and 
self-deception entailed thereby. Thus 
psychology enters our problem. There 
is no doubt that the pointing of the 
divining rod in the hands of the dowser 
may also occur as the result of purely 
psychological impulses — expectation, 
guessing, wishing, thinking; that is, as 
the result of his own action—and this 
explanation cannot be dismissed from 
consideration. Many experiments have 
also brought out the fact that a dowser 
is very susceptible to suggestion from 
the person who is conducting the ex- 
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perlment or who is accompanying him. 

These psychological possibilities of 
error, as well as the dowser’s purely 
subjective reaction to outside influences, 
constitute a serious obstacle to the prac¬ 
tical use of the divining rod in the 
search for minerals, without simultane¬ 
ous control through other processes or 
bv experienced geologists. 

In contrast to incontestable excellent 
results there are serious failures which 
call for a final explanation of this com¬ 
plex phenomenon through the concerted 
efforts of scientists from diverse fields 
—physiologists, psychologists, physi¬ 
cists, geologists. The German Society 
for the Solution of the Problem of the 
Divining Rod {Deutsche Verband zur 
Klarung der Wunschelbrutenfrage), 
which has existed since 1911 and which 
serves purely scientific ends, considers 
its most urgent task to be practical tests 
and experimental investigation, through 
co-operation with the State Mining and 
Water Works Departments; also the col¬ 
lection of as complete statistics as pos- 
hible on the activities of dowsers. This 
is done in order to reach a decision re¬ 
garding their ability and also to be able 
to guard against the flagrant imposture 
which is practiced in this unregulated 
field. 

T HAT there aie possible successes 
which do not depend upon chance or 
upon the unconscious assistance of ex¬ 
perienced companions must be shown 
by outstanding achievements on the part 
of able dowsers. Such outstanding 
achievements are, of course, rare. But 
they lead us to the conviction that it is 
at least worth while to pursue the scien¬ 
tific investigation of dowsing, since the 
real explanation of the causes of the 
force involved has not yet been reached. 
Until we know to what particular force 
the dowser actually reacts—whether to 
radiation, or to changes in electro-mag¬ 
netic fields—failures cannot be avoided. 
The replacement of the dowser by re¬ 
cording apparatus will not he possible 
until then. 

The complete reports of the results 
which will be briefly recounted in the 
following comments were published in 
the Handbook of the Divining Rod , pub¬ 
lished in 1931 by von Klinckowstroem 
and Maltzahn (in German). 

The first example deals with a search 
for water which was successfully car¬ 
ried out by a dowser at the site of a 
dam across the valley at Briix in Czech¬ 
oslovakia. During the construction of 
this dam it developed that, with in¬ 
creasing water level, leaks appeared in 
one side of the structure. In April, 1914, 
the impounded water reached a level of 
122 feet and a leak of 33 gallons per 
second was in evidence. It was thought 
that the strata on the left were leaky 
because of clefts and decay in the rock, 
and the engineers tried to stop the 


damage by blocking up the crevices. A 
thousand sacks of Portland cement were 
used m \am. The leakage did not cease. 

Thereupon the construction manager, 
Professor Robert ^Veyrauch, entrusted 
the work of stopping the flow to Eduard 
Doll, the head of a firm engaged in the 
construction of water works and in ex¬ 
cavation, who had become noted as a 
dowser in a similar emergency during 
the building of a dam across the Gotha 
\ alley. In contradiction to the opinion 
of engineers that the water seeped m 
through the material on the left, Doll 



Common method of holding the rod 


immediately was able to deteimine. bv 
the use of the divining lod. that the 
crevices sought were under the founda¬ 
tions themselves. By walking along the 
top of the structure lie located the va¬ 
rious clefts, drilled down to them and 
filled them with about 2500 sacks of 
Portland cement. The result was that 
the leakage was only 10 gallons per 
second upon the completion of the work. 
That the scientific knowledge also pos¬ 
sessed by the dowser, in a section 
strange to him, could not have helped 
him in this instance, as one would per¬ 
haps be inclined to assume at first, has 
been affirmed by an associate. Construc¬ 
tion Engineer Dr. Marquardt. 

Another case, which also concerns a 
search for water, is the investigation by 
the divining rod, in conjunction with 
geological knowledge, of the location 
for the Mang Falls canal, 100 to 125 
feet deep and three miles long, between 
the Mang Falls and Lake Seeham, in 
Upper Bavaria. The geologist Dr. Kurt 
Oswald, who is also a dowser, was to 
examine the proposed site by walking 
on the surface of the ground and point¬ 
ing out with the divining rod zones of 
possible danger. These could not be de¬ 
termined in any other fashion, because 
the country is a region of moraines. Os¬ 
wald picked out several clearly defined 
lines along which water was traveling 
with more or less force, as he indicated, 
which would cause trouble during the 
building of the canal by breaking 
through. The statements of the dowser 
were later proved to be true with amaz¬ 
ing exactitude. There were breaks in 


three places when zones which he had in¬ 
dicated as dangerous were cut into, and 
the wet earth from the moraine poured 
into the canal in one place along a dis¬ 
tance of 130 feet. This problem could 
ha\e been solved only by a dowser who 
was expert in geology as well, because 
an ordinary dowser could have pointed 
out, at best, only a few veins of water 
and this information would have been 
of no practical use under the circum¬ 
stances. 

One could still have attributed this 
success not to the dowser but to the 
geologist Oswald, were it not that Dr. 
Oswald was carefully tested by the 
geologist Dr. Kranz, under strict con¬ 
ditions of such character that geolog¬ 
ical knowledge could be of no use, as 
Dr. Kranz especially emphasized in his 
report. These experiments, which dealt 
with disturbances in the earth’s struc¬ 
ture, cannot be accurately judged with¬ 
out going exhaustively into the geologi¬ 
cal facts The remark will have to suf¬ 
fice that Dr. Kranz, who has tested 
many dowsers, considers Dr. Oswald 
the only one whose powers with the 
divining rod he can take seriously and 
whose achie\ements he rates as good. 
“He manifestly has the power,” Dr. 
Kianz sa>s, “to sense or to feel to a 
certain extent differences m the rock 
formations, distuifiances of the earth, 
and so on ” 

A NOTHER dowsei, close to the So- 
-ciety toi the Solution of the Prob¬ 
lem of the Divining Rod, offered to be 
tested by the School of Mining and the 
Mining Commission in Freiberg, Sax¬ 
ony, and was once sent to a district 
which was known to have deposits of 
lead ore and barite, and again in the 
high mountains of Saxony to a district 
where there was cobalt and bismuth. 
His statements, on the whole, proved to 
be true. The indications of the divining 
rod in general agreed perfectly, with a 
few insignificant exceptions, with the 
actual appearance of the underground 
structures as determined by mining ex¬ 
perts. By the action of the divining rod 
m the hands of a dowser who was 
totally unfamiliar with the region, it 
was proved that veins could be found, 
and whether or not they contained ore. 
These experiments were all carried out 
with no one accompanying the dowser 
who knew of the deposits, so that there 
could he no possibility of an explan¬ 
ation on the grounds of telepathy. 

In various countries interest in the 
phenomenon of the divining rod is in¬ 
creasing. In France and in Italy as¬ 
sociations have been formed and dedi¬ 
cated to the study of this problem. A 
short time ago the u Italian Divining 
Rod Society” was founded, with the ap¬ 
proval of fascism, and it counts among 
its members the most noted scientists 
and representatives of the government. 
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Making An Actor Look Like Someone Else is an Art 
Requiring Skill, ^ime, and Patience 


Immediately before a character appears in front of the motion picture cam¬ 
era, a make-up artist applies a last-minute dusting of powder to dull sheen 


Two clay models which show how age effects may be 
produced—by lining and patting the plastic make-up 


Applying final touches to the "old man” make-up of Richard 
Dix. The artist carefully blends colors and introduces lines 


Above: Sewing ribbons, 

gauze, and net on a block 
preparatory to making a wig 


Left: Bald heads to order. The 
actor’s hair is covered with 
flesh-colored gauze, held in 
place by spirit gum. The gauze 
is coated with grease paint dull¬ 
ed with powder to prevent shine 


After a wig is completed and waved as 
desired, it is baked in an oven for four 
hours at 110 degrees to "set” the wave 


Left: Tiny clumps of hair 
are tied in place as the wig 
is built to specifications 


The skilfully made wig appears to grow 
naturally from the head of the actress 


that lequires the utmost attention to detail. Notice, in 
the illustration directly above, how the hair seems actu¬ 
ally to grow from the head. But it is a wig! In the process 
of making a wig, the actor’s head is first carefully mea¬ 
sured and a plaster form made on which the wig is to be 
built up. This form is covered with foundation cloths, 
ribbons, and nets, and edged with hair lace made of 
white human hair. Into the meshes of the net and lace 
are laboriously fastened the hairs that will present the 
completed appearance. From one to three hairs at a 
time are worked into place with tiny hooks in the hands 
of skilled workers, and it usually takes a week to com¬ 
plete a wig in which only three ounces of hair is used. 
When the wig is finished it is fitted to the head and the 
edges coated with spirit gum. So cunningly is the work 
done that the edge of the wig is absolutely invisible. 

When an actor’s face is to be transformed completely, 
it is first coated with spirit gum to seal the pores and 
prevent perspiration from forming pockets under the 
make-up. Then pliable wax is applied in order to build 
up cheeks, narrow the eyes, hide the brows, and so on. 
A coating of brown liquid make-up hides the wax, and 
a layer of liquid rubber holds everything in place. 


D URING the past two years, developments m photo¬ 
graphic research laboratories have compelled the 
make-up artists of the movies to change their entire 
technique. New panchromatic film, sensitive to all 
colors and much “Taster” than the former orthochromatic 
film, has opened a field of realism in the movies that 
was never before possible. The new film records detail 
that formerly was entirely lost, and it permits the use 
of character make-ups that so closely resemble the one 
impersonated that it is usually impossible to tell the 
difference. 

Behind such make-ups as that of Frank Atkinson 
as G. B. Shaw or of Gail Patrick as an elderly woman, 
illustrated on these pages, are often weeks of stud) 
and preparation before the actor is ready for the 
first screen test. And then, every time a sequence is 
to he ^shot,” the tedious process of applying the make¬ 
up must he gone through. Not only that, but each time 
the make-up is applied, it must he exactly the same 
as it was the last time, otherwise the present-day critical 
movie audience would at once detect the difference and 
the effort would he wasted. 

The making of wigs alone is one phase of make-up 


Above: G. B. S.? NU at all. This is Frank 
Atkinson, character fetor, made up to take 
the movie part of the "famous” Irish "wit.” 
Left: Wax applied ti Mr. Atkinson’s face 
to build up the note and cheeks, and to 
obliterate the eyebf&m, is dried with a 
blower. Right: The vig is fastened in place, 
the eyebrows are bulk up, and the beard is 
glued in place a bit sta time. After all the 
hair is in place, it h tebnmed to shape. It 
takes three hours to foaplete this make-up 


Photograph Film® ami Max Factor 
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Farm Problems and the Machine 


Bv HARRY G. DAVIS 

Director of Research, National Association 
of Farm Equipment Manufacturers 


W HEN all other efforts to bring 
about the end of the depression 
had failed, political leaders and 
economists turned their attention to the 
agricultural situation. Under the leader¬ 
ship of President Roosevelt, Congress 
passed the agricultural adjustment act, 
designed to raise the farm price level, 
and the land bank and farm credit bills, 
to ease the debt burden. Secretary Wal¬ 
lace called to his assistance a few men 
who for vears had been pleading for a 
national policv which would elevate 
agriculture to the plane of other in¬ 
dustries 

The strange part of all this is that we 
have been pathetically slow in recogniz¬ 
ing the fact that agricultural prosperity 
is basic to prosperity in every other 
line of business, no matter how remote 
it may he from the farm. Unless the 
farmer is earning an annual income of 
more than 10 billion dollars, the rest 
of us must be satisfied with a national 
income of less than 80 billion dollars. 

I N April, 1932, Business Conditions 
Weekly i published by the Alexander 
Hamilton Institute, printed a graph 
showing the relation of farm income to 
the value of factory output between 
1919 and 1931. The lines were closely 
parallel over the entire period, ranging 
from a high of approximately 130 in 
1919-20, with the average of 1923-25 as 
100, to a low of 60 in 1931. Nobody 
would presume to say that farm in¬ 
come, in am degree whatsoever, is gov¬ 
erned by the value of factory output and 
the obvious fact is that it takes the dol¬ 
lars of new wealth produced bv the 
farmer to flow into the marts of trade 
to create the demand for the output of 
factories. 

The national program for agriculture 
is simple and, apparently, practical. It 
is based upon the assumption that the 
natural law of supply and demand gov¬ 
erns the price level and, if the supply 
is curtailed or the demand increased, 
the price level will be high. To bring 
this about, two things are being done. 
Fanners are being encouraged to cur¬ 
tail their production to reduce the sup¬ 
ply and industry is urged to raise wages 
and expand employment to increase de¬ 
mand, These,i with the federal financing 
of :agric^lt»r% through the newly estab¬ 
lished Wmm Credit Administration, are 
expected th Ihrihg about the - desired 


results by solving farmers’ problems. 

While national leaders apparently 
have been thinking straight in this pro¬ 
gram. they seem to have overlooked an¬ 
other fact which has a most important 
bearing on the entire program. This 
fact is that it is the margin between 
cost of production and selling price 
that contributes to national welfare, and 
not the price itself. Any level of farm 
prices established by national agencies 
high enough to cover the cost of ineffi¬ 


cient production methods, simply im¬ 
poses a burden upon the general public 
through higher living costs, and virtu¬ 
ally subsidizes waste. 

Production costs on the farm have 
been steadily declining since the advent 
of the machine age in agriculture and 
vary among individual farmers today in 
about an exact ratio to which they have 
mechanized their operations. The farm¬ 
er who clings to the methods of two or 
three decades ago finds his costs ab¬ 
normally high, while the one who has 
availed himself of the labor-saving 
equipment now obtainable is producing 
at a cost which will leave him a profit, 
even at the July, 1933, price level. 

The U. S. Department of Agriculture 
lecentlv issued Miscellaneous Publica¬ 
tion No. 157, entitled: ‘Tower and Ma¬ 
chinery in Agriculture,” which gives 
some interesting information upon the 
effect of mechanization in agriculture. 
According to this authority, the growing 
and harvesting of an acre of wheat in 
1830 required 57.7 hours of man labor: 


in 1896, 8.8 hours, and in 1930, using 
the most modern machinery, only 3.3 
hours. An acre of corn m 1830 required 
33.6 hours to grow and harvest: in 
1894, 15.1 hours; and in 1930, only 6.9 
hours. In the cotton fields of the south, 
the efficiency of the producer has not 
been as greatly increased. In 1841, it 
required 148.6 hours of man labor pei 
acre, m 1895, 102.4 hours, and in 1930. 
71.8 hours. 

Now that we have a national policv 
of elevating agriculture to the plane of 
other industries, the future for the 
farmer with modern equipment is most 
bright. What he has done in modern¬ 
izing his operations can be done by 


every farmer, large or small, because 
one of the late developments in the farm 
equipment manufacturing industry is 
the bringing out of machines in smaller 
sizes, adapted to the needs of smaller 
farmers who, heretofore, were unable 
to use some of the most efficient ma¬ 
chines because of their large size and 
consequent high cost. 

The tractor affords an excellent ex¬ 
ample of this trend. Originally it was 
an enormous machine, designed for 
pulling four, five, and even more plows. 
Then the manufacturers began bringing 
out smaller sizes. The two-plow tractor 
became a most popular model. Its cost 
was within the reach of the 160-acre 
farmer and it could be used most profit¬ 
ably by him. 

But, there are about 2,000,000 farms 
that are too small to afford enough 
hours of use to make the two-plow trac¬ 
tor an economical power unit. These 
smaller farms need mechanical power 
really more than-. do the * larger ones 
heeanse, their owners must utilize every 
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available acre lor crop production and 
cannot afford to devote acreage to grow¬ 
ing feed for work animals. 

Early in 1933, one manufacturer an¬ 
nounced a <=till smaller tractor—a one- 
plow job. This unit sells at a price 
within the reach of the operator of an 
80- or 120-acre farm. It is built in the 
general-purpose type which makes it 
available for cultivating row crops, op¬ 
erating a large variety of machines, 
running silo fillers, feed grinders, small 
threshers, and such machines with its 
power belt. 

ANOTHER example of ‘"building 
-tJL down*’ machines can be found in 
the case of the combined harvester- 
thresher. This machine was originally 
brought out for large wheat growers. It 
cut a swath of 20 feet or more, and 
threshed the gram m one operation. 
While it was most efficient on large 
farms, it was too big and costly for the 
smaller fanner^. New models, smaller in 
size and lower m price, appeared, and 
the combine began to spread into the 
diversified farming areas. 

Just recently, the daily newspapeis 
have printed stories about a demonstra¬ 
tion of a "‘baby" combine on an In¬ 
diana farm. This machine weighs onl\ 
2400 pounds, sells for less than 300 
dollars and with it, if we believe the 
press stories, a farmei can cut and 
thresh 20 or more acres of standing 
grain a day. It is designed, its 
manufacture!s say, for use 



Above: Small tractor which 
makes mechanical power available 
on the small farm at very little cost 


Upper Left: The pick-up baler which 
eliminates the labor of stacking hay by 
baling it in the field ready for storing 


Right: "Baby Combine” designed for use 
on farms where acreage of small 'grains 
is comparatively small, pulled by tractor 


on corn belt farms where the acreage 
of small gram is comparatively small 
but where low’ costs are just as impera¬ 
tive as on the larger acreages of the 
wheat belt. 

Hay is one of the big crops on the 
American farm and its total value is 
usually a little more than that of the 
wheat crop. In 1931 it was wmth nearly 
twice as much An acre of hay requires 
from 13 to 20 hours of man labor, even 
with the use of such equipment as «*ide 
rakes, hay loaders, and the like. 

Recently, there came on the market 
a machine, known as the pick-up haler 
which eliminates the labor of stacking. 
This machine, pulled by a tractor, fol¬ 
lows the windrow, picks up the hay, 
hales it and drops the finished bale on 
the ground, later to be stored in barns, 
or under roofs, or hauled and shipped 
to market. 

Not onl\ in the use of crop producing 
and harvesting machinery can the 
farmer ieduce his production costs, but 
he can use machines for processing 
crops and materially increase his net 
income. Livestock and dairv production, 
after all, is nothing more than a meth¬ 
od by which the farmer markets the 
products of his acreage. The more pork, 
or beef, or milk, or buttei, or eggs, or 
poultry—or whatever it is tiiat lie sells 
—he can get from a given acreage, the 
greater will be Ins returns. 

Animal husbandry men at the vai ious 
agricultural experiment stations have 
demonstrated that the feeding efficiency 
of many crops can be materially in¬ 
creased bv mixing them with other 
crops so that a balanced ration will 
result. This has brought on the market 
a number of feed grinders designed to 
process different kinds of crops, fre¬ 
quently mixing minerals and concen¬ 
trates so that the resultant product will 
be a balanced ration which will increase 
the production of the animal to which 
it is fed. Here again, the machine makes 


a worthwhile contribution to that mar¬ 
gin, or net income, which is needed to 
support other industries. 

So it goes in every department of 
farm operation. The machine is dis¬ 
placing labor, reducing cost of pro¬ 
duction and adding to the efficiency of 
the farm worker. That it is making a 
worthwhile contribution to national 
welfare, as well as to that of the in¬ 
dividual farmer wdro uses it, is evi¬ 
denced by the fact that the income per 
farm worker is closely governed by the 
value of equipment he uses. In New 
York, for example, where the value of 
equipment per worker is 795 dollars, 
the income is 1559 dollars while in 
Mississippi the equipment value is 144 
dollars and the income per worker 498 
dollars. 

T HE farmer, who through failure or 
inability to utilize labor-saving 
equipment, is compelled to put too much 
work into each unit of his production, 
naturally gets a lower rate of pay for 
his services than does the one who in¬ 
creases his efficiency through the use 
of machinery. This is true regardless 
of what prices may be. 

Studies made by the University of 
Ohio and published in Bulletin M-26, 
r eveal that a farmer who uses two-horse 
equipment in growing corn and picks 
it by hand, puts 27.63 hours of man 
labor into growing and harvesting an 
acre of corn yielding 55 bushels, while 
the one who uses a tractor and tractor- 
drawn equipment for all operations ex¬ 
cept planting, and uses a two-row 
picker, puts in only 7.48 hours. The one 
gets two bushels for each hour of his 
labor while the other gets 7% bushels. 

Thus, it will be realized, the success 
of the national policy for agriculture 
will depend in the long run upon farm 
efficiency as much as upon the matter 
of curtailed production and higher 
prices. 
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Tbe Brocken Ghost &t Laid” by 
Cameraman 

T HE camera of Dr. A. Brack, photogra¬ 
pher of Zurich. Switzerland, has defi¬ 
nitely solved the '"Brocken Ghost” mysterv. 
This strange phenomenon derives its name 
from the Brocken, a peak m the Hartz 
Mountains, where its appearance used to 
terrify the superstitious peasants of that 
region. Dr. Brack reports on his discovery 
as follows: 

‘'Last summer I had for the second time 
an opportunity of observing the Brocken 


special welding hood in which the atmos¬ 
phere may be controlled for the study of 
gas absorption. 

At welding temperatures the solubility 
of metals for gases is generally increased. 
After the metal cools, some of the pre¬ 
viously dissolved gases are given oft and 
cause blow holes. Other gases are not 
liberated but remain in solid solution. These 
gases affect the properties of the weld ma¬ 
terial considerably. 

With high-grade coated electrodes the 
oxygen content near the arc is very low but 
the nitrogen content is over 90 percent 
However, the nitrogen absorption of the 
deposited metal is smaller with highei 
nitrogen contents in the atmosphere With 
the use of the welding hood this strange 
phenomenon of lower nitrogen absorption 
m an atmosphere of 98 percent nitrogen 
as compared with the nitrogen absorption 
in air was confirmed. This result is of 
enormous importance to the welding indus¬ 
try because it discloses some of the mechan¬ 
ism of absorption by weld metal. It shows 
that molecular nitrogen is hardly dissoci¬ 
ated at iron-arc temperatures. It must 
therefore be assumed that nitrogen is ab¬ 
sorbed by the weld metal in the form of an 
active nitrogen-oxygen compound. 

Single gases or mixtures of gases can 
he admitted to the hood. If the piessure 
inside the hood is increased too much as 

Below: The laboratory equipment 
used in the study of gas absorption 
during welding. Left: Drawing 
showing the interior of the gas- 
tight welding hood illustrated below 


ALEXANDER KLEMIN 
In charge, Daniel Guggenheim School 
of Aeronautics, New York University 

A. E. BUCHANAN, Jr. 

Lehigh University 


ments. for the fog rose and fell continuous¬ 
ly, but it came back several times. Thanks 
to the speed of my Leica camera, I was able 
to take a few pictures and the one pre¬ 
sented herewith is the best of them After 
a while the fog withdrew and we beheld 
the shadow of our mountain ridge far away, 
surrounded by the halo of the Brocken 
Ghost. This specter is m reality the shadow 
of the observer which the sunshine throws 
onto a background of clouds” 


Gas Absorption During Welding 

B ECAUSE the amount of gas absorption 
during welding has a vital effect upon 
the finished weld, the Research Labora¬ 
tories of the Westinghouse Electric and 
Manufacturing Companv constructed a 


Water-Cooled 
Copper Pad" 


Work 


The Brocken ghost—a shadow on a 
cloud—as revealed by the camera 


Soft Rubber 


Ghost. The first time 1 saw it on the bev 
moor in the St. Gall Oberland; the second 
time I beheld it on the Santis. It was at 
6:30 a.m. on June 28th when a friend of 
mine and I reached the so-called Hulmer- 
berggrat on this latter peak. A thick morn¬ 
ing fog on the northwest side of the 
mountain ridge obscured a view of the ter¬ 
ritory we had climbed, and we deposited 
our knapsacks in the warm sunshine. Sud¬ 
denly we noticed in the empty space our 
shadow, huge and distorted, surrounded 
by 1 a brilliant, rambowMiued halo—the 
Brocken specter. The apparition was so 
striking that for a few moments we were 
simply dumbfounded, and we could now 
readily understand why this phenomenon 
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a result of the heat developed by the arc, 
the flow of gas can be regulated. The hood 
is connected to a \ acuurn pump which will 
retain a definite positive pressure within. 
—A. E. B . 


Ammonia Protects Idle Steam 
Boilers 

USTING of idle steam boilers may be 
overcome by the use of gaseous 
ammonia, is the statement of the Merse¬ 
burg ammonia works of the large German 
dve manufacturing company, I. G. Farhen- 
mdustrie 

Boilers that are to be shut down are 
blown dry with air as completely as pos¬ 
sible and then filled with ammonia gas 
from a pressure container. The ammonia 
reacts with the remaining water and mois¬ 
ture in the boiler to form rust-proof sur¬ 
faces. These compounds can be removed 
from the surfaces by flushing the boilei 
with water .—Science Service. 


More Uses for Copper 

ANY new applications for sheet cop¬ 
per may result from a process recently 
developed, for electrodepositmg copper in 
thin wide sheets Such sheets are now com¬ 
mercially available as light as one ounce 
per square foot, as wude as 30 inches, and 
in rolls of indefinite length and uniform 
thickness. 

In the new process, copper is deposited 
from solution upon a revolving large-diam¬ 
eter lead-faced drum by an electric current 
many times higher than is normally used 
for copper plating. As the lead drum slow¬ 
ly revolves, the copper sheet which has, 
been deposited upon it to a thickness of 
one ounce per square foot passes continu¬ 
ously from the plating bath through a 
cleansing operation. If a heavier weight is 
desired the one-ounce sheet is passed ovei 
a series of rolls up and down through a 
long tank In which are suspended copper 
electrodes, until sheets of any desired 
weight up to 16 ounces are secured. 

The new copper sheeting possesses espe¬ 
cially interesting possibilities when bonded 
to other materials, such as textiles, felt, 
paper, fiber and composition boards, and to 
other metals Specially embossed and 
bonded to fabric by a flexible binder, 1*4- 



New? Old? Both. A modern version 
of the tandem of the Nineties, sym¬ 
bolic of the back-to-the-simpler-life 
trend which has given so much sat¬ 
isfaction to those who have de¬ 
plored our speed-mad age. This par¬ 
ticular tandem is modernized in 
every respect—balloon tires, chro¬ 
mium plate, ball-bearing through¬ 
out. The tires are double tube type 

ounce sheet is being used experimentally 
by automotive engineers as a topping ma¬ 
terial for closed cars A similar composite 
«dieet, with a somewhat heavier copper fac¬ 
ing, is manufactured for use as roll roofing. 

The copper sheet alone is being intro¬ 
duced for sheathing and for use m built-up 
felt-asphalt-gravel roofing. Test mofs in¬ 
dicate that the copper affords almost per¬ 
fect protection to the underlying asphalt, a 
fact which probably will permit elimination 
of one or moie plies of felt. 

Thm sheet copper is also finding appli¬ 
cation as a papei substitute. Used on a 
recording meter in place of ordinary re¬ 
corder paper, the dimensions of which 
changed with the humidity of the ail, cop¬ 
per sheeting corrected for a petroleum 
company an error equivalent to 5000 dol¬ 
lars worth of oil a month. Sheet copper has 
been used for novelty greeting-cards, and 
lias been found to be useful, when com¬ 


posited to fiber-board, as covers for books 
subject to severe usage in public libraries. 
The surface of the copper may be chemi¬ 
cally treated to permit its taking ink satis¬ 
factorily, and the copper sheets may be 
attractively embossed. 

Electrodeposited copper has a somewhat 
lower tensile strength across the sheet than 
has rolled copper, a somewhat less dense 
structure, and a greater tendency toward 
the development of patma, the green film 
formed on the surface of copper during 
weathering. However, the manufacturers 
have found no reason to believe that elec¬ 
trodeposited copper is less weather-resistant 



ht'ieW'C Semce Photo 


B-r-r-r. Winter’s coming. But up 
on top of Mt. Washington, the win¬ 
ter snows and winds mean nothing 
to the weather observers who are 
here shown ready to send up a bal¬ 
loon with candle attached which 
will be watched through the transit 

than other copper. The thin sheets of cop¬ 
per dissipate heat so readily as to make 
allowance for expansion and contraction 
unnecessary —Industrial Bulletin of Arthur 
D. Little, Inc . 

Cheaper Towels Are Better 

LARGE hotel was in the market for 
towels, and the size of its purchase 
made possible a considerable saving be¬ 
tween an all-linen towel and one made 
partly of linen, relates Chemistry and You. 
The all-linen towel looked better than the 
other at a lower price, but before deciding, 
the two towels were submitted to the Arthur 
M. Maas Chemical Laboratories in Los 
Angeles. Tests by chemists demonstrated 
that the part-linen towel was more ab¬ 
sorptive than the linen, which was an ad¬ 
vantage that offset appearance as far as 
guests were concerned. Also, the cheaper 
towel was stronger, and would give longer 
service.— A. E. B. 


New Gas for Ship Fumigation 

ARBOXIDE gas, a mixture of nine 
parts of carbon dioxide and one part 
of ethylene oxide (See also “Fumigating 
Books,” February 1933 issue), has been 
found an effective fumigant to rid ships of 
cockroaches and other insect vermin, with- 



A series of unique canals extend for long distances under the streets of Hamburg, 
Germany, for sewerage and other purposes. These waterways also serve as trans¬ 
portation arteries for the workmen of the underground system, who travel in boats 
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«»ut the serious clanger to human life that 
ha- ahvav- attended the u&e of hydrocvann 
a< id. now the standard gas for thi- pur¬ 
pose. Ihe experiments establishing the 
value of the Carboxide mixture have been 
conducted by the bureau of medicine and 
-urgerv of the l mted State- Navy. 

The carbon dioxide m the mixture re¬ 
move-* the fire hazard that would go with 
unmixed elhvlene oxide, and at the same 
time praeticalh doubles its toxicity for in¬ 
sects. Carboxide ha* been found effective 
in comparatively small do-ages, making it 
economically practicable foi conveniently 
-hort periods of exposure.—-.Science Struct* 


Traveling Power Hammer 

HE tvpical power shovel or excavator 
has for many years consisted of a crawl¬ 
er mounted revolving machine, equipped 
with conventional clipper sticks and dip¬ 
per, and convertible into a crane < with 
clamshell, dragline, magnet, or other util¬ 
ity ). a !hi into a skimmer and a pullscoop 
or ‘‘trench hoe.” The two latter utilities 
were originated and introduced by the Key¬ 
stone Driller Company about 1914, and 
have since then been adopted by main 
other shovel manufacturers offering a so- 
called convertible machine. To these utili¬ 
ties Keystone now adds yet another; 
namely, a 3000-pound hammer, mainly in¬ 
tended for general demolition purposes. 

The power hammer is a development 
which may prove to add substantially to 
the scope and utility of a power shovel. Its 
applications promise to be almost as nu¬ 
merous and varied as that of the hand 
hammer, the mo«t universal and indispen¬ 
sable of all tools. Among the most obvious 
of these applications are the following: 
Breaking reinforced concrete pavements; 
breaking ice or fiozen earth crust; de¬ 
molishing small structures, fences, walls, 
and parapets; breaking castings in scrap 
yards, foundries, and steel plants, breaking 
shale and sandstone bodies which are too 
hard to dig with the shovel and would 
otherwise have to be blasted; breaking 
oversize rocks and other obstructions en¬ 
countered in excavation, or to be used on 
layer compacted fills; tamping; driving 
short piles and fence posts; and so on. 

The hammer weighs 3000 pounds and i- 
eapable of delivering 20 blows per minute; 
the drop is from five to ten feet. The ham¬ 
mer head is rigidly attached to a tubular 
handle about eight fett long, which i* 
lunged to the boom end. The joint i- fiee 


and flexible: Mow* may be struck in rapid 
succession without undue strain on the 
joint which is caught by the hm-ting line 
before the tool strike- the ground, with 
the stick or handle in approxnnatt align¬ 
ment with the boom. 

Concrete Stock Mooses for Beer 

REVERIES require starting tanks, fer¬ 
menting tanks, and aging tank*. In 
the old-time brewery these tanks were of 
w<toil and had to be renewed from time 



Typical aisle in a modern brewery 
where concrete stock tanks are used 

to time. Then metal tanks, enameled oi 
glass lined, came into use, giving a fai 
-upenor and more sanitary container. In 
Europe many of the breweries have con¬ 
structed stock houses of concrete and thi- 
system has been introduced in the United 
States by a leading firm of concrete con¬ 
structors—The Turner Construction Com¬ 
pany, allying itself with the Rostock 
Company of Vienna under the title Turner- 
Rostock Corporation. 

In this new system, the tanks are con¬ 
structed with the building itself and requite 
no supporting floors or special foundations; 
they make practically all space available 
for storage. The fermenting tanks are usu¬ 
ally built at the top of the budding. Then 
follow the storage tanks. Each fermenter 
and storage tank is provided with eoppet 


pipes tlnough wlnth cooling fluid is cii - 
{ulated. Each tank is individually cooled, 
which permits individual regulation of the 
tank tempeiature by operating valves on 
the tank walls within easy leach fiom the 
w r ork coindor. The inside lining of the 
tanks is a special coating invented by Herr 
Rostock. It produces a smooth, black, glos¬ 
sy, uniform surface which is both acid and 
alkali pioot. Accidental damage to the m- 
teriot surface is easily repaired. 

Pigeons versus Airplanes 

E recently read a curious letter from 
the Detroit City Airport. Many people 
living in the neighborhood of this airport 
are pigeon fanciers. The birds frequent the 
airport in great numbers, but they do not 
come for gram or seeds, nor do they make 
the airport a nesting place. Apparently they 
come there for certain salts or mineral 
substances. In the piocess the pigeons are 
frequently killed by the airplanes. This is 
not dangerous to the fliers, but rouses the 
anger of the pigeon fanciers. The birds 
cannot be frightened by guns, and poison 
gas cannot be used because of possible 
clanger to humans. Another dilemma for 
th^ airport designer!— A. K. 


Faults in Landings 

URING the execution of a landing it 
is necessary for a pilot to judge 
quickly and with accuracy his elevation, 
distance from the desired landing spot, and 
speed. A common fault is trying to glide 
in too slowly; when gliding too slowly the 
lateral or aileron control may become in¬ 
adequate and the airplane have a tendency 
to fall off on one wing just before touching 
the ground. But it is equally bad to glide 
in too fast. In such a case it requires a 
longer run foi the airplane to lose excess 
flying speed, and the dangers of a long 
run in a small field are obvious. 

Another frequent fault is that of not 
beading directly into the wind; then when 
the airplane touches the ground it may be 
drifting sidewise, with possible damage to 
the wheels. If the pilot misjudges bis 
height above the ground he may bring the 
plane to a stall or landing attitude several 
feet above the ground. It will then drop the 
lemaining distance with an unpleasant 
bump. The perfect way to make a landing 
is to glide at a reasonable angle of inci¬ 
dence, not too fast nor too slow, to level 
off a very short while before making the 







Two views of the traveling power hammer, described above, in use for breaking rocks 
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Rear view of the new amphibian. 


landing and to make the initial contact 
with the front wheels and the tad wheel 
all touching at the same instant In such 
a case the plane will be just sustaining it> 
own weight and the impact of landing will 
he imperceptible. Passengers of our sched¬ 
uled airlines scarce!) know when the 
transport ha>, alighted The same may not 
be true in the case of a passenger flying 
with a friend wdio is an amateur pilot 
We are not depieciating the skill of the 
amateur pilot, some of them are just a^» 
w ell-tramed as the best of the professionals, 
hut insistence on more finished flvmg b\ 
every man who take« a plane up can never 
he amiss.— A. K. 


Plane Wing Can Support Five 
Elephants 

USKO, mightiest elephant in captivity, 
tips the scales at seven tons. And the 
vvmg of the nation's latest commercial air 
transport plane, believe it or not, is de¬ 
signed to withstand a load equivalent to 
more than five Tuskos! 

Thirty-six and a half tons is the weidit 
which the all-metal wing of the new United 
Air Lines passenger-cargo plane is con¬ 
structed to stand up under. As further 
evidence of the plane’s sturdv construction, 
the steel chord of one of its inboard wing 
spars has a tensile strength of 140.000 
pounds per square inch! 


A Novel Amphibian 

AJOR SEVERSKY, a Russian mili¬ 
tary aviator who still carries a * 4 game' 5 
leg as the result of war experiences, has 
achieved a real reputation as a designer 
of bomb sights and other aeionautical de¬ 
vices. Now he has added to his laurels bv 
designing and testing a novel and inter¬ 
esting amphibian. 

The first point of interest lies in the all- 
metal construction, particularly that of the 
wing, which is so designed as to have 
considerable buoyancy—a valuable feature 
in the case of a forced landing by an 
amphibian. The wing is constructed entire- 
lv of sheet metal, perfectly smooth on the 
outside so as to offer no hindrance to the 


air. The upper smooth skm is reinforced on 
the inside with corrugated sheet The 
bottom skin is stiffened by the use of a 
channel section running the whole span 
of the wing. All the conventional wing 
spars and ribs of airplane construction are 
thus avoided 

There is also an impoitant military ad¬ 
vantage in this type of construction Since 
there aie no ""main” membeis in the shell, 
it may be riddled with bullets m combat 
and yet maintain the major part of its 
strength This would not he the case with 
a wing involving two or even three spais, 
vvheie the failiue of one spat might entail 
the almost immediate collapse of the en¬ 
tire wing 

The amphibian geai is of equal interest 
The two floats aie stiongly biaced to the 
wing by the lugged sheet metal stiuts, 
which fair into a sheet metal piojection 
on the lower side of the wing. At the ends 
of the floats aie mounted water rudders, 
without which maneuvering on the watei 
is difficult. At the extreme end of the 
fuselage is mounted a tail wheel which 


showing rudders on the pontoons 

almost disappears into its fairing. In the 
floats theie is a recess for the wheels 
which are supported by the usual type of 
Miock absorbing stiuts. (The top of these 
struts is seen just behind the mam float 
biace ) These wheels can be withdrawn 
into the floats at will. Moreover, by remov¬ 
ing the floats, the amphibian can be im¬ 
mediately converted into a simple land 
plane with naturally greater performance 
than in its amphibian form. 

The design should certainly appeal to the 
sportsman pilot, particulaily as the top 
speed as an amphibian with a 700 hoise- 
power Wright Cyclone engine and a gross 
weight of 3600 pounds, is estimated at 
240 miles per hour.— A. K. 

A Tunnel for Spin Study 

HE spin is still a frequent cause of 
airplane accidents. The large transport 
planes operated by skilled pilots are for¬ 
tunately immune to this type of acci¬ 
dent, but in military and navy work, spin¬ 
ning is an accepted maneuver which pilots 
must of necessity undertake The flat spin 
is particularly unpleasant. In this so-called 
flat spin the airplane has its axis almost 
horizontal and rotates steadily about a 
vertical axis passing through its own body, 
while descending fairly slowly to earth. 

One of our photographs shows a model 
mounted in a flat spin attitude in the new 
spin tunnel, the first of its kind in the 
world, developed by the British Royal 
Aircraft establishment at Farnborough, 
England. Previous spinning experiments 
have been made with carefully constructed 
models set in the spin m some high build¬ 
ing where the air was reasonably still. 
The models, launched into space, were 
protected from a crash by an automatically 
opening parachute. These launching experi¬ 
ments, while yielding useful and interesting 
results, were difficult of observation and 
of very short duration. 

These difficulties are overcome by the 
new tunnel. Models are launched in a spin 
in the vertical tunnel and their descent is 
neutralized by an upward flow of air in¬ 
duced by a powerful propeller fan. Free 
spinning can thus continue as long as 
desired and the spinning characteristics 



Major Seversky standing beside his new plane. Note cock-pit covers 
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can be examined at leisure and at close 
range. 

The tunnel, which Is designed to accom¬ 
modate models ol two feet span, is 12 feet 
in diameter and 30 feet high The models 
are observed from an opening m the side 
of the tunnel. Thev are launched from an 
arm which is swung from the opening m 
the center of the tunnel, as seen in out 


photograph. "When the wind is turned on, 
the model, which is mounted freely on a 
phot in the approximate spin attitude, be¬ 
gins to rotate. The speed of the fan is 
then gradually increased until the model 
becomes airborne and rises from the phot 
and continues to spin freely. The spinning 
motions are recorded in a high-speed mov¬ 
ing picture camera against the carefulh 
graduated background. 

What is more important, howe\er, than 
the study of the spin is the study of the 
recovery from this manemer, when the 
rudder is moved against the spin. To study 
recovery the control surfaces of the model 
are moved some 20 seconds after the in¬ 
stant of launching In a delaved action 
mechanism m the fuselage. The model can 
then be seen to spin slower and less 
steadily, until it finalh dues down into 
the net at the bottom of the tunnel The 
rapidity of recovery and the character of 
the recover) are also recorded bv the mov¬ 
ing picture camera This experiment pro¬ 
vides a very fine check on the efficients of 
the rudder in the spinning attitude. 

We understand that every new airplane 
built for the British Government is now 
first subjected to the spin test m this tun¬ 
nel.— A. K . 


Ah Oiled Curtain to Break Ice 

HERE have been described m these 
columns over-shoes” for airplane wings 
to prevent dangerous ice formations. These 
‘‘over-shoes** consist of a rubber cover for 
the leading edge which, under air pressure, 
changes its shape and breaks the ice. Now 
Thorne Hiscock of United Airlines has 
brought forth 1 another method of getting 
rid of ice, which. ^ equally effective, has 
perhaps even greater simplicity. Our artist 
has used his imagination to depict this new 


method which has not yet been fully de¬ 
scribed. Essential!), the device consists of 
an oiled silk curtain which sheathes the 
leading edge of the wing, sliding back and 
forth around it on rolleis. and countersunk 
m the all-metal wing so that the latter 
preserves its smooth contours. The rollers 
are actuated by an eccentric drive from 
the airplane engine and are set m motion 


by the pilot The oiled curtain bends 
around the leading edge; the ice will not 
bend and therefore breaks off. 

This ingenious device was conceived by 
accident, when Mr. Hiscock saw the ice 



Sketch of mechanism of the oiled 
curtain that breaks ice on wings 


^nap off a flag whipping in the wind 
Chance observation is so often the origin 
of an invention—provided the observer is 
alert and intelligent.— A. K, 


Science in the Navy 

HE administration is taking steps to 
give Uncle Sam a Navy second to none. 
Over 300,000,000 dollars of the federal pub¬ 
lic works funds will be spent on some 37 
new ships, on reconditioning existing ships 
and for airplanes of the new T Navy. 

Coincidental!) with this dual purpose 
project, a reaction to disarmament failure 
and to domestic unemployment, serious lim¬ 
itations are being made in the scientific 
research of the Federal Government. About 
10,000,000 dollars are being pared off Con¬ 
gressional appropriations In the name of 
economy. For instance, the National Bureau 
of Standards has lost a third of its highly 
trained personnel. 

What have scientists in laboratories to 
do with the Navy? The scientists are the 
real men behind the guns, the engines, the 
armor plate, and the “mechanical brains.** 


Destroy the search for new methods of 
building and operating the Navy and it is 
obsolete and licked before it puts to sea or 
fires a shot. 

It is not too much to say that if the 
complete creative aid of American science 
is not utilized by the Navy in its rejuvena¬ 
tion, millions upon millions of dollars will 
be wasted in lulling naval officers and the 
public into a sense of false security. 

In fact, when United States Navy authori¬ 
ties and designers w T ant information on 
technical points they have turned freely to 
the scientific bureaus of the government It 
should be part of the new Navy program 
to see that these bureaus are not crippled 
and thus made ineffective in answering 
these science calls. 

Imagine an American Navy or a possible 
enemy navy that can* Foretell its weathei 
conditions a week in advance; send a radio 
scout plane, with robot pilot, that will 
reconnoiter an opposing fleet and television 
the prospective battle scene for the ad¬ 
vancing fleet; make harder steel for better 
armor plate, make its guns shoot a little 
farther and a little harder, cruise a few 
hundred miles farther on the same amount 
of oil. 

If the American Navy does not enlist 
science to bring to it such superior ad¬ 
vantages, it must remember that foreign 
navies are doing so The American public 
must be ready to take the consequences — 
Suence Service. 

Progress in Air Transport 

NLY 19 years ago P. G. Johnson gradu¬ 
ated fiorn the University of Washing¬ 
ton and entered the employ of the Boeing 
Airplane Company as a junior draftsman. 
His progress fiist as an engineer and then 
as an executive was so rapid that he is 
now President of Boeing, of United Air¬ 
lines, and of the great United Aircraft and 
Transport Corporation, perhaps the strong¬ 


P. G. Johnson, whose views on 
transport aviation are given here 

est and best integrated of all American 
aviation companies. Aviation has been 
rather slow in producing real executives; 
but Mr. Johnson certainly is one, and his 
career will be watched as synonymous with 
the progress of this industry. A short sum¬ 
mary of his views as expressed at the In- 



The open part of the vertical wind tunnel for studying the effects of spins 
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ternational Engmeeiing Congress held in 
Chicago under the ai^pice^ of the Society 
of Automotive Engineers is therefore of 
more than passing interest. 

Operators are concentrating on speed and 
more speed. Increased speed not only 
pleases the public, hut actually spells 
economy because all airplane costs go down 
as less time is spent m the air for a grven 
journey Biplanes are losing ground and 
monoplanes are definitely m the ascendant. 
Since the public, quite rightly, will not trust 
itself to one engine, multi-engine planes— 
generally with two motors—are the rule for 
passenger traffic. Planes are of medium 
size. It was thought a few veais back that 
“superplanes” of 30 and 40 passenger 
capacity would be built On the contrarv, 
the present trend is to smaller planes, of 
<ome 10 or 12 passenger capacity These 
medium-size planes provide for more flex¬ 
ible schedules, and it is better to run “extra 
sections” by dispatching more planes when 
needed than to ha\e a few large planes not 
adequately filled. Our railroads might well 
learn a lesson here from the more progres¬ 
sive aviation operators. In the last five 
vears the rate per mile received bv opeia- 
tois for carrying mail has been more than 
halved. But the airmail net-work has been 
more than doubled and with the help of 
passenger traffic the airlines are flourishing. 

Mr. Johnson is of the definite opinion 
that m addition to the present substantial 
support from business executives, the gen- 
eial traveling public will patronize airlines 
m increasing numbers —A K 

Magnetic Testing of Steel 
Propellers 

HE wooden airplane propeller is rapid¬ 
ly disappearing. It is being replaced 
by the solid blade of duralumin and by the 
hollow steel blade propeller as manufac¬ 
tured by the Pittsburgh Screw and Bolt 
Corporation. Both types have their advan¬ 
tages and disadvantages, and it is not the 
purpose of this note to discuss their relative 
merits. The hollow steel propeller expo¬ 
nents have, however, stolen a march on the 
duralumin users by a very ingenious mag¬ 
netic method of testing for hidden flaws or 
defects in the hollow blade. 

The new system of testing is known 
commonly as the “Magnaflux” method. It 


is based on the fact that finely divided iron 
will cling to the edges of cracks in a mag¬ 
netized bodv. 

As shown m the photograph, the pro¬ 
peller blade is mounted between the poles 
of a large magnet. The magnet consists of 
a core and poles of solid rolled machinery 
steel, magnetized bv the action of six coils. 
The distance apart of the poles can be 
adjusted to suit the particular blade under 
test. The iron powder, “Magnaflux,” is 
carefully sprinkled on the surface of the 
blade Any concentration or piling up of 
the iron powder indicates cracks or other 
defects, however minute. 

Thanks to co-operation between the 
Army, the Department of Commerce, and 
the propeller companv a successful tech¬ 
nique of flaw detection has been built up 



Incidentally, the Magnaflux method was 
carefully checked by sawing apait any pxo- 
peller showing detects under magnetic ex¬ 
amination. It is now possible to detect flaws 
on either side of the blade, or even m its 
mtenoi 

This method is another illustration of 
how T every branch of applied science is 
brought into use in the all-embracing field 
of aeronautical work. It is described fully 
in a paper by Hamilton Foley presented 
under the auspices of the Society of Auto¬ 
motive Engineers.— A. K. 

New Small Reflex Camera 

CAMERA that will surely catch the 
eye of the photographic enthusiast 
and that holds promise of giving excellent 
results even after long and hard usage is 


the little Exakta recently put on the maiket 
bv the Ihagee firm of Dresden, and now 
available in this country. The camera is of 
the true reflex type with shutter speeds 
from 1/25 to 1/1000 of a second. Although 
unorthodox m shape, being in the form of 
a shallow triangle, the overall dimensions 
are only 6 by 3 bv 2 inches 



The shutter release is near the front of 
the camera and on the left side. It is ope¬ 
rated by pressing toward the operator, 
rather than downward. The lens is in a 
helical mount that is turned for focusing 
to as close as a tlnee-foot range. There is 
no bellows. 

The finder has a magnifier for fine focus¬ 
ing, which may be folded out of the wav 
when not needed. It is also piovided with 
d mirroi so that the camera, if desired, 
may be held at eye level when using the 
reflex principle. 

Another important featme that will pre¬ 
vent many double exposures on the same 
film is that a single knob resets the reflex 
minoi and the shuttei in one operation, 
and at the same time winds up the film for 
the next exposure. Until this is done, no 
image can be seen on the mirror. 

Synthetic Castor Oil 

YNTHETIC castor oil has made its ap¬ 
pearance—probably at the psychologi¬ 
cal moment, for the natural product is 
scarce and expensive. “Gastoreum Syn¬ 
thetic” is reported to have the following 
advantages over the natural material: ob¬ 
tainable m unlimited quantities, no pro¬ 
nounced coloration; low and stable m 
price; substitute for the natural product 
in many instances, and moreover can he 





Propeller set-up for testing by the Magnaflux method 


employed in creams, soaps, and face pow¬ 
ders; on account of its chemical composi¬ 
tion this product greatly retards rancidity 
m soaps.— A. E . B 

English Criticisms of American 
Automobiles 

T HE question that bothers most pro¬ 
spective car purchasers is how they can 
tell the differences between and the ad¬ 
vantages of the many almost identical 
automobiles in the medium-price class. 
American manufacturers have lost sight of 
some of the important foreign automotive 
engineering developments and are pro¬ 
ceeding along a narrow path of specialized 
improvement in detail, in the opinion of the 
British engineer, L. H. Pomeroy, Manag¬ 
ing Director of the Daimler Company that 
produces the Austin cars in England. 

The English criticisms of the American 
car range from too rapid depreciation 
caused by big horsepower to the opinion 
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that the windows are too high. Although 
ihr\ grant that “one manV meat 1 - an¬ 
other man's poison.’ -some of then ‘-ugge*— 
tinii- are worth considering. 

The premier contention is *hat the si/e 
of the engine has bet n developed out of 
all proportion to the requirements, of ra¬ 
tional performance. High speeds and high 
au delation have bet n overemphasized and 
the comfort, spaciousness, and luxury of 
the body have not kept pate vv 1 1li the 
stupendous power performance. Perhaps 
this has been due to the ease with which 
publicity departments can impress the pub¬ 
lic with spectacular figures. 

English engineers feel that American de¬ 
signers have not taken advantage of the 
possibilities of considering the gear box 
as part of the engine. They feel that the 
motorist will secure as much enjoyment at 
less cost from driving with a lower pow¬ 
ered car even if it is necessary to shift the 
gears more often. 

The use of light alloys of aluminum and 
other metals that has become so common 
m European cars has been almost entirely 
neglected in this country. A light weight 
car means that the engine power can be 
cut down and the economy of operation 
increased. The saving of as much as 50 
percent in some of the heavy steel parts, 
such as axles, will entail an additional ex- 
pense but past experience has shown that 
the consumer has always been willing to 
pay for a genuine improvement. 

Engineering developments m Europe that 
are not attracting the attention that thev 
should in this country are methods of gear 
shifting automatic variable-speed trans¬ 
mission, fluid flywheels, and supercharging. 

British manufacturers are wondering if 
the American car is to hitch its wagon to 
the star of top-gear performance forever 
in spite of engineering developments which 
make this wasteful and unnecessary — Sci¬ 
ence Semce . 

Salvage Gold from Rubber 
Erasers 

Y saving up the sponge rubber used 
to wipe the excels gold leaf fioin 
newly lettered book covers and turning it 
over to the University Department of En¬ 
gineering Research for treatment, the book 
bindery of the University of Michigan now 
finds itself richer by 150 dollars in the 
useful metal. 

Gold leaf has long been the chosen sub¬ 
stance for the cover titles of good books 
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because of its appearance, legibility, and 
wearing qualities. The Library bindeiy 
applies it to new covers over an egg albu¬ 
min adhesive, pressing in the gold with 
hot iron letters The excess adhesive and 
leaf is then rubbed off with a plastic rubber 
eraser. The research engineers took this 
rubber and reduced it to an ash, which 
they then smelted, with the result that in 
the bottom ol their crucible appeared a 
sizeable nugget of gold to be refined and 
turned m on the anti-hoarding campaign 

A Plow for Reforestation 

FORESTRY plow especially made for 
reforestation work is now available. 
The plow has been developed by Professor 
S. 0. Heiberg, of the New York State 
College of Forestry, Syracuse University, in 
co-operation with engineers of the John 



Note freedom from weeds in strip 
cultivated with new plow described 


Deere Plow Works and the Svrac use Chilled 
Plow Company. 

Following in the footsteps of its cousin, 
agriculture, foiestiv is taking mto its ser¬ 
vice the machine. During the last three 
years trees have been planted in mam 
places by machines instead of the grub hoe, 
and now the forestry plow appears. 

It is a tractor-drawn implement which re¬ 
moves the Mid to a depth of about two 
inches from an 18-inch-wide strip and then 




cultivates this stnp by means of spring 
teeth and subsoiler so the soil is in excel¬ 
lent shape for planting. Different combina¬ 
tions and adjustments make the plow 
equally suitable for heavy and light soils 
The depth of cultivation of the cleared 
strip can be adjusted from very superficial 
scratching of the surface down to a depth 
of 12 inches. 

The machine can be handled by the 
tractor driver alone as the levers are ad¬ 
justable for different tractors 

Experiments conducted by the New York 
State College of Forestry show that with 
a six-foot spacing between the center of 
the strips, the plow can prepare one to two 
acres per hour. With all expenses included, 
the preparation of one acre thus costs from 
75 cents to $1.50, or Vi to % the time for 
hand-made holes, and the strip is much 
better prepared than it would be economi¬ 
cally possible to do by hand Planting in 
such a strip is extremely easy and the young 
trees have a better chance for survival and 
development than if thev were just planted 
m holes. 

Tellurium Makes Better Lead 

I Ex\D has lost some of its market in re- 
J cent years because it is soft and 
“creeps”; other materials have been sub¬ 
stituted for water pipes and roofing. But 
now, English investigators have found that 
lead is better behaved when alloyed with 
as little as 0 06 percent tellurium, a sulfur- 
group element, which has so fai had no 
commercial use. The Industrial Bulletin of 
Arthur D. Little , Inc. predicts that this al- 
loved lead will recapture old markets and 
find new ones— A. E B. 

Less Risk Now from Vaccination 


S MALLPOX vaccine virus from chicken 
eggs instead of from calf lymph is the 
achievement of Col W T . D. II Stevenson 
and Dr. G. G. Butler of the Government 
Lymph Establishment, England, as re¬ 
ported in The Lancet , a widely read British 
medical journal. 

The new method opens the possibility 
of laige-Mrale production of a bacteria-free 
viru^ for vaccination, it is claimed. From 
28 eggs the investigators obtained enough 
material to vaccinate 7000 persons. 

Commenting editorially on this new 
method, The Lancet points out that the 
new vaccine is sterile; that the method is 
not as arduous or expensive as the produc- 
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children, etc. Complete quick 
index. 35 photos Formerly 32 50 
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“• Search For Love—Marie 
Jenny Howe., Biography of the 
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* • Henry E. Krehbiel. 

Former price $2 50 
O RAIDERS OF THE DEEP— 
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Restless battles under water 
Formerly $2 50 
in UNDERSTANDING HU- 
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Former price $2 50 

B CLEOPATRA — Claude 
• Feral. Story of most allur¬ 
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history. Her beauty conquered 
emperors. Former price $2 60 
1C IN BRIGHTEST AFRICA 
W* —Carl E. Akeley. Adven¬ 
tures among the jungle animals 
Formerly S3 60 

n THE STORY OF REL1G- 
• ION—Charles Francis Pot¬ 
ter. Tells true story of all faiths 
Former price S5 00 
THE OUTLINE OF HIS- 
IX TORY—H. G. Wells. This 
masterpiece of all time now com¬ 
plete in one volume. New and re- 
% ised. Includes maps, charts, illus¬ 
trations, diagrams, &c.l,200 pages. 
Unabridged. Former price $5.00 
71 RECOLLECTIONS AND 
LETTERS OF GENERAL 
ROBERT E. LEE—Capt. Rob¬ 
ert E. Lee. Former price S5.00 
77 ASTRONOMY FOR 
EVERYBODY — Prof. S. 
Newcomb. New edition, com¬ 
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rill. Frank answers to questions 
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health and emotions. 22 un¬ 
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70 THE NATURE OF THE 
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mals, Man. 56 2 pages, 136 illus. 
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beauties of nature, exotic native 
customs. Formerly 35.00 

« THE NEW BOOK OF ET1- 
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7£ BOLD NEIGHBORS - 
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Translated by J. A. Symonds. 
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CA THE BOOK OF WOOD- 
CRAFT—Ernest Thomp¬ 
son Seton. Handibook of out¬ 
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Frank Harris. Genius who died 
in poverty and shame because of 
nameless vice—hideous then, un¬ 
derstood and pitied now 

Formerly 3S.t5 
7C PHILOSOPHY OF LIFE— 
4 Anderson M Baten Life s 
gems in literature since Coniucius 
Form erZy $5.00 
7£ POWER AND SECRET 
OF THE JESUITS—Rene 
Fulop-Miller. Full history of 
powerful society through the In¬ 
quisition to today Formerly $5 00 
77 QUEEN ELIZABETH— 
l«* Katharine Anthony Amaz¬ 
ing era of Virgin Queen who built 
an empire, died of heartbreak 
Formerly S3 00 
g| TOMBSTONE—Walter M. 
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fights with tiger sharks, giant 
oetopi, etc Former price $£00 
1A7 THE BUSINESS ENCY- 
1U5. CLOPEDIA Important 
facts, tables, statistics, laws, for 
office and home Formerly $5 00 
ift4 COUNT LUCKNER, THE 
HH- s£A DEVIL — Lowell 
Thomas Gallant adventurer 
who sank 14 ships without loss 
of a single life. Formerly $2 50 

M MY STORY—Mary Rob- 
• erts Rmehart. Story of 
life more thrilling than her own 
novels Formerly 32 6G 

IftO RASPUTIN THE HOLY 
I Uo* DEVIL — Rene Fulop- 
Miller. Mad monk who hypno¬ 
tized Czarina, turned religion to 
seduction Formerly 36 00 

lift MEMOIRS OF CASA- 
I iv. nova. Masterly lover of 
many, he broke few hearts. 
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This chart, reproduced by courtesy of Food Industries, shows how the ripening 
of bananas develops after the fruit is cut, and is a guide to scientific planning 


fion of calf lymph, and that the yield is 
excellent. The method seems to represent a 
definite advance and to be free from the 
objections to which calf lymph is open. 

Other investigators have tried to produce 
a similar vaccine virus The method re¬ 
ported by Col. Stevenson and Dr. Butler 
is a modification of the technique devel¬ 
oped by A. M. Woodruff and Prof. E W 
Goodpasture of Vanderbilt Iniversity. 
Nashville, Tennessee. 

The English investigators started the cul¬ 
tivation of their virus with purelv dermal 
strains derived from rabbits that had been 
inj’ected intra-dermallv with glycerinated 
vaccine lymph derived fiom the calf — 
Science Service. 

How Ripening of Bananas is 
Controlled 

AS everyone knows, a banana is at its 
xjL best when it has reached just the 
proper stage of ripeness, indicated bv the 
beginning of brown speckling of the yellow 
skin. The scientific planning required to 
bring bananas to the ultimate consumer in 
this condition is revealed by C F. Greeves- 
Carpenter m the September issue of Food 
Industries and by the chart reproduced by 
the courtesy of that interesting periodical. 

Natural enzymes in a few days’ time con¬ 
vert the starch content of the green banana 
almost completely into sugar. This ripening 
is evidenced bv a change of color in the 
skin from green (unripeI to vellow. then 
to yellow- flecked with brown I ripe t. The 
fruit ripens from center out as the enzymes 
convert the starch first into sucrose or 
erv stall me sugar, and then into invert 
sugar. The fully ripened fruit contains ap¬ 
proximate!} half its sugar content in the 
form of sucrose and half as invert sugar. 

Ripening is controlled by temperature 
and humidity. The most desirable tempera¬ 
ture has been found to be from 62 to 68 
degrees Fahrenheit. When rapid ripening 
is necessary to meet marketing needs, the 
temperature, is increased as much as 3 de¬ 
grees, Fahrenheit, per hour within that 
temperature range without itp having any 
injurious effect on the fruit* When the fruit 


begins to color, the temperature is reduced 
to 66 degrees, Fahrenheit, and held at that 
point During the warming period heavy 
condensation of moisture on the fruit takes 
place, which seems to have a beneficial ef¬ 
fect. When it is necessary to hold the 
ripening fruit m an almost static state to 
prevent over-ripemng, a temperature around 
56 degrees. Fahrenheit, has been found 
most satisfactory.— A. E. B. 

Ingenious Design in Variable 
Speed Transmission 

TN the P. I. \. (positive infinitely vari¬ 
able) transmission developed by the 
Link-Belt Company, there is provided, as 
the name implies, an infinite variation in 







speed change ratios up to six to one. It is 
built in five sizes, from one to ten horse¬ 
power. 

Basically, this speed change unit consists 
of two pairs of wheels of the opposed coni¬ 
cal disk type, between which a unique 
chain transmits power. The effective di¬ 
ameters of each pair of wheels can he 


altered under load to change the speed 
ratio, without steps and without depen¬ 
dence upon friction. On changing speed, 
the self-pitching chain rises in one set of 
wheels and descends m the other, so that 
while the input shaft connected to a motor 
or other source of power turns at constant 
speed, the output shaft is brought to the 
desired speed. 

Variable-speed devices employing adjust¬ 
able conical disks and belts with side fric¬ 
tion contacts have been used for some time 
The wholly original feature of the P. I. V. 
gear is its use of a positive chain drive to 
transmit the power. Radial teeth are cut 
m the conical faces of the driving disks, 
and the self-adjustable teeth projecting be¬ 
yond the sides of the chain are ananged to 
engage positively the radial teeth of the 
disks. 

The chain used in the P. I. V. gear is 
made up of a series of steel leaves or links 
with joints consisting of hardened steel pins 
turning m segmental bushings. There are 
no teeth on the inner surface of this chain. 
Instead, what may be called teeth are made 
up of packs of hardened steel laminations 
or slats winch extend through slots in the 
links at right angles to them, and project 
about 14 of an inch at each side of the 
chain. The individual containers which hold 



Above and left: Two views of the 
variable speed transmission, show¬ 
ing how ratio changes are effected 


the packs of slats are secured in the open¬ 
ings of the links, but, within each such con¬ 
tainer, the slats are free to slide from side 
to side individually with relation to each 
other and adjust themselves to engagement 
with the radial teeth of the disks, over sub¬ 
stantially the full range of diameters. The 
angle of the slat ends, 30 degrees, is the 
same as that of the conical faces of the 
wheels. 

The teeth of the disks widen from the 
center outward toward the circumference, 
but are of uniform depth. They are so 
staggered relatively on each pair of wheels 
that the slats moVe hack and forth into the 
(Please turn to page 237) 
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For a limited time we are offering Harpers Magazine to new readers 
at the very low price of $1.00 for 5 months (just half the newsstand 
rate). Send us the coupon below at once to make sure of reading 
more than 50 brilliant fearless articles and 20 distinguished short 
stories including: 

HITLERISM IN AMERICA, by Johan J. Sinertenko 
BLUNDER ON THE LEFT, by Lillian Synies 
DEATH IN CARNIOLA, by Louis Adamic 
ARRIVAL OF BUYER, by Robert Littell 
DEFLATING THE SCHOOLS, by Avis D. Carlson 

WHAT V YOUNG GIRL SHOULD KNOW, by Mar¬ 
garet Calkin Banning 

THE SUPREME COURT AND THE NEW DEAL, by 
Mitchell Dawson 

DIRECTOR OF ATHLETICS, by John R. Turn* 

SHORT STORIES by William Faulkner, Kay Boyle, 
and other outstanding fiction writers 



HARPERS MAGAZINE, 49 East 33rd St, New York, N. Y. 
Here is my dollar. Send me your five months’ trial subscription. 


Name 




Address 
























THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


S O far as is known, the telescope mount¬ 
ing and observatory shown in the draw¬ 
ing at the bottom of the page is an original. 
It is the design of John H King of Amity- 
ville, Long Island, who also furnished the 
drawing. 

“This mounting,” Mr King writes, “com¬ 
bines some of the features of other fixed 
evepiece mountings, with one new feature 
—it allows the observer to be sheltered, yet 
does not thereby cut off anv of the sky. 
While other fixed eyepiece mountings ac¬ 
complish the same thing, they make use 
of large auxiliary reflecting surfaces.” 

In Mr. King’s design an extra lens sys¬ 
tem transposes the primary image at such 
a distance from the tube that it is possible 
to interpose the observatory shelter, the 
magnification being either unity or a small 
factor. “This lens system,” Mr. King con¬ 
tinues. “involves more than a problem m 
simple erection, because of the long dis¬ 
tances between images and therefore the 
use of lenses of large aperture (about 1 Vi 
inches) and the necessity of preserving the 
image quality for high-power observation. 
Two methods suggest themselves: the auto- 
collimation scheme with unity magnification 
using two similar lenses (see small sketch) 
which are corrected for focusing parallel 
light, separated by twice their principal 
focus, and a special lens designed to meet 
the sine condition for two finite focal points, 
which would magnify the image by a factor 
of two or three. Of these methods the first 
is easily within the means of amateurs, as 
two good field glass lenses, with their in¬ 
finity surfaces facing one another, will do 
the trick.” 

“Despite some loss of light,” Mr. King 
adds, “I think that this mounting would 
be more useful for general observation 
than a conventional exposed telescope. The 
physical comfort of the observer contributes 
a lot toward the efficiency of a visual tele¬ 
scope.” 

Commenting on Mr. King’s design, Rus¬ 
sell W. Porter says it “is all right, provided 
the user is willing to pay for the comfort 
gained by the loss of light through reflec¬ 
tion and absorption.” A roughly comparable 
though smaller loss is of course caused by 
auxiliary reflecting surfaces used in connec¬ 
tion with similar telescopes. For example, 
see “Amateur Telescope Making,” pages 50 
and 51, sketches I to IX. Who will build a 
telescope of the King type? 

By the way, it seems odd that the Hindle 
enclosed observatory, A.T.M. page 362, 363, 
365, has not yet been copied by someone. 

S OME months ago we inquired about the 
reported inaccuracy of synchronized 
current supply. Gerald E. McCord reports 
on the letterhead of his “Skylight” Ob¬ 
servatory, Oak Parle, Illinois; 

**I have a four-dollar clock from which 
I get my time for figuring stellar calcula¬ 
tions, I had noticed that it did not always 
'keep what I thought was right time, so, 
since I saw the note In,the Scientific 
American, I have been checking up on it. 


“My time comes bv radio from the clock 
m the Elgin Watch Co. observatory and 
is clicked off from the Naval Observatory, 
with a five-second pause before the hour. 
I had never found the clock more than 5 
seconds off in my calculations before.” 

Mr. McCord sends a graph (which can¬ 
not be reproduced, being on green-lmed 
cross-section paper) which shows twice- 
daily discrepancies of* 1 second fast, 1, 5, 
1, 4, 1, 2. 2, 1, 2 seconds slow, 5 and 5 
seconds fast, correct, 1, 1, 1 slow, correct, 
1, 1, 2 slow, correct. 

Mrs. B L. Souther, 239 Beverly Road, 
Mt. Lebanon, Pittsburgh, Pa., also writes 
concerning the same subject, which she has 
investigated. “The time signals used were 
the 9 P.M. signals from the Elgin Watch 
Co. observatory, through station WJJD, 
Chicago. According to the announcer, these 
are accurate to .01 second. The other stand¬ 
ard time signal was, the 10 p m. signal of 
our Naval Observatory sent out on 690 
kc. by station NAA The clock is a West- 
mgbouse New Haven electric alarm, with 
subsynchronous motor, running at 200 
r.p.m. The second marks on the dial aie 
about l?4-inch apart, so that the data are 
correct to approximately ^4-second.” Mrs 
Souther found the current ran slow on a 
series of days, as follows: 2, 1VJ, 1, 1, 3. 
0, 1 hi 0, 3, 2, 3, 2, 1, 2, 3, 1, 3 Yj seconds, 
and she continues: “The above data show 
that there may be errors as great as 3 sec¬ 
onds an hour, and that, especially at the 
weekends, the svncbronization is inaccu¬ 
rate. The greatest error observed was 5 


dicates an effort to correct it at the first 
of the week. I have been told by my brother, 
an electrical engineer, that the local system 
is hand-regulated ” 

I N the September number, page 132, third 
column, near the bottom, the figure 
2,584,902—the reduction ratio to give true 
sideral time—should be 2,584,922.7. So 
writes Lincoln K. Davis, who says it was 
incorrect as originally given to 11 s. He gives 
the following for another set of gears 
45 2 x 73 61 x 100 1 x 100 20 x 192 1. Mo¬ 
tor 1800 r.p m and error 0 156 second per 
day. But what’s the use, for the average 
man, if his current is already “off” by 5 
seconds 9 As is the case with bard times, 
something ought to be done about it, but 
what? 

I N spite of Ellison’s remonstrance (page 
97 of A.T.M ) against fancy dingbats 
for measuring zones, folks will make them, 
and Frank H. Smith, 505 Prospect Avenue, 
Lima, Ohio, reports his own experiments as 
follows * 

“I enclose photographs of a ‘wrinkle’ I 
have been using in my knife-edge testing 
apparatus The value is measured with a 




The King design, in which the distance between the prisms is artificially 
stretched by means of lens systems, in order to gain certain mechanical ends 
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dial indicator such as is used in machine 
shops for testing the accuracy of lathe set¬ 
ups and so on, and gi\es direct readings in 
thousandths of an inch. 

‘Tn using this instrument m the knife- 
edge test, the mirror is masked in the usual 
way, and the knife-edge is brought to the 
correct point where the tones in the two 
points m the outer zone match. The indi¬ 
cator is then attached so that the indicating 
post touches the piece carrying the knife- 
edge, and the dial of the indicator revolved 
until zero coincides with the pointer. The 
knife-edge is next moved into the point 
where the tones in the next zone are 
matched and the indicator will give the 
number of thousandths of an inch the knife- 
edge was moved. Bv this means one may be 



Smith’s equipment for measuring 
the radius of zones on a mirror 


able to determine accurately how close he 
is coming to the calculated value of each 
zone, to the third decimal place.” 

We accept this latter—the third decimal 
place—provided the worker can estimate 
the comparative darkness of shadows that 
closely. Beware, however, of fictitious ac¬ 
curacy. Would not the question of the con¬ 
trast sensitivity of the eye be involved 
here? This Is given in Hardy and Perrin’s 
"Principles of Optics” as about 0 1 percent, 
though variable. That is, it will vary with 
the intensity of the illumination, but 0.1 
percent is about right 

J M VURE, 991 East 163 St., New York 
• City, submits the following note: 

4 T should also like to call attention to 
a much simpler formula for calculating the 
focal length of a refractor than the one 
used in ‘Amateur Telescope Making,’ on 
page 106-110. The formula is 

U ~ F(v : —Vo) f. = F(v j —■vQ 

v i 

“The explanation of this formula is as 
follows: To produce an achromatic combin¬ 
ation from two glasses taken from makers’ 
lists, look to the column headed V, subtract 
the V of the flint from the crown, multiply 
the result by the required focal length, 
divide the result by the V of the crown; 
the final result is the focal length of the 
crown. To get the f.l. of the flint, subtract 
the V of the crown from the V of the flint, 
multiply by the required f.l., divide by the 
V of the flint. By using this formula in 
your example on page 109, 27.9 is the f.l. 
of the crown and 44,43 is the fX of the 
flint.” 


AMATEUR TELESCOPE MAKERS 

We ship materials anywheie at the lowest possible prices for first quality merchan¬ 
dise Reflector Making Kits include glass discs of proper thickness, eight grades of 
Abrasives, Polishing Mateiials and Simple Instructions, sizes 4" to 12" 

Other Tinsley products and services Eyepieces, Prisms, Rack and Pinion Eye¬ 
piece Holdeis, Finders, Cells, Complete Mountings and parts, finished or rough cast, 
Silvering and Lacquering, Books on telescope making and amateur observing, Tech¬ 
nical advice and mirror tests free of charge, Complete Equatorial and Portable 
Altazimuth Telescopes ready for use 

Send 6c m stamps for 24 PAGE FULLY ILLUSTRATED CATALOGUE, de¬ 
scribing and picturing all products 


TINSLEY TELESCOPE AND INSTRUMENT CO. 


3372 Adeline Street 

Berkeley, California 

IHIBHHI 

MORE than a Distributing Station 

J|| tjL 1 

for Amateur Telescope Supplies 

| 403 | 

I know your needs and fill your orders intelli¬ 
gently, from expert knowledge of the craft. 


For my customers I answer personally hun¬ 

IV7 

dreds of letters on special problems. This 
service is free. 

1 1 

Let me help you to make a powerful tele¬ 


scope. 


Write for circular to 

JOHN M. PIERCE 

11 Harvard St., Springfield , Fermont 


$24.95 ASTRONOMICAL TELESCOPE 

18 power Recon&tiucted from Government ex¬ 
pensive appaiatus Illumination P/8 Achro¬ 
matic objective and Kellnei evepiece Critical 
definition Evtieme wide field On two direc¬ 
tional mounts with tripod Also Binoculars, 
"Field Glasses foi sale cheap Write foi list 

WEIL’S CURIOSITY SHOP 
20 South Second Street, Philadelphia. Pennsylvania 


Astronomical Telescopes 

EYEPIECES, £4.00 each 
JOHN E. MELLISH 

1423 San Diego Blvd. Escondido, Calif. 

HAND SPECTROSCOPES 

Direct Vision $5.00 


p-TELESCOPE MAKERS—i 

lleie\ uiui opportunity to build that extra telescope 
at mn.ukablv low cost 0" ths<s, 1" and l 1 *" thick, 
guaranteed quality Complete set, including 2 glass 
discs, abrashts, pitch, beewva\ and louge, fm onto $5 

PRISMS GUARANTEED SATISFACTORY 
%" or 11/16"—$!; I"—$2 75, l‘/a"—$4 50, l 5 / s "—$6. 

RACK AND PINION EYEPIECE HOLD¬ 
ERS, Precision made, Standard t'A" $7.50 

40 mm Achromatic Objectives, brass cell, mcl 2 
lenses to make finder—$2.50, 32 mm (2 lenses)—$2 
I" F L Ramsden eyepiece, standard I Va" <ua $2 50 
%" F.L. 3 lens eyepiece stand I'/j" dia . $3 00 

Send your mirror for test and advice. 

fiend for l 1 ) 33 cataloquc on Telescopes, 

Min escapes, Binoculais and Optical ^Supplies 

PRECISION OPTICAL SUPPLY CO. 

991 E. I63rd Street New York City 


Scale Type 


15.00 


Also Diffraction Grating Replicas, 
Telescope and Micros ope Supplies 

LABORATORY SPECIALTIES CO. 
Bov 125, Wabash, Indiana 


72-Power All Metal Telescope 

2%" genuine achromatic objective, 36" F L. 
Brass body tube, cell, eye-end and diaw tube 
Complete with 72X Ramsden eve-piece—$13 75 
FOB 2%" achromatic objectives for finders, 
24" and 28" F L $7.25 each postpaid. Why buy 
telescopes blind? Insist on achromatic lenses. 

Butler Astronomical Supply Co. 

961 Kenyon Avenue Plainfield, N. J 


Reflecting Telescope Supplies 

duality goods at extremely low prices. 

SPECIAL OFFER 7VzX Periscope 

Cost government over $60 00 Will prove very useful 
to any telescope maker Each contains following op¬ 
tical equipment 1%" 90° prism, prism, 1}*" 
achromatic lens, excellent for finder, erecting system 
consisting of three lenses, and a good quality Kellner 
t\pe eyepiece of about 20 mm, F L Price postpaid 
$6 50 easily worth double this price. 

90° PRISMS Optical glass 
$1 00, l«A\ $4.00, l%", $6.00 
Special Finder outfit I%" Achromatic objective 2-27 
mm piano convex lenses, all for $1 75, makes excellent 
low power finder. 

New Low Prices On Quality Reflector Kits 

4", S2 75, 6", $3.50, 7", $5.00, 8", $6 00, 

NEW ACCURATELY ROUND, POLISHED PLATE GLASS. Not a 
bargain Navy port hole glass Each kit contains sufficient quantity 
of tested Abrasives Rouge, Pitch. Sent Postpaid. New Catalog lists 
many more bargains. Sent free. 

FRED MULLER, 2l7-7th Ave., New York, N. Y. 



RAMSDEN EYEPIECES 

Lenses made from finest optical glass 
Mountings of polished brass 
A quality eyepiece 

1"-%"-%" O D l A" Each $4 00 

SILVERED DIAGONALS 

Use in place of prisms 
Front face silvered and lacquered 
Diagonal for 6" Mirror $ 50 1%" x 1%" 

“ '* 8" “ 75 iy 2 " x 2" 

" " 10" “ 1.00 2" X 

“ 4 ‘ 12" “ 1 50 2%" x 3" 

MIRRORS 

Silvered and Lacquered 

Brasheai* Process 
6" to 8" $3.50 9" to 12" $5 00 

Write for circular of supplies for Telescope Makers. 

BONALD A. PATCH 

38 Crescent Street Springfield, Vt. 




CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


The Latest Archaeological Discoverifa 
in Italy is a fascinating guide book 
which supplements Baedeker and deal-, 
with discoveries which are sometime* only 
a few months old It is beautifully printed 
and is admirably illustrated. It alum T (wr¬ 
ist Information Offue, 74 5 Fifth A mum, 
New York City■—Gratis to intending tour¬ 
ists. 


The Kampometer (Smithsonian Miscel¬ 
laneous Collections, Vol. 89, Number 
31, by C. G. Abbot, describes an instru¬ 
ment which has advantages over both the 
bolometer and the thermopile. Smithsonian 
Institution, Washington, D . C.—5 < ents 
(coin). 


Aeronautical and Miscellaneous Note* 
Book of Sir George Cayley ( 1799- 
1826) gives interesting sidelights on an 
early scientist who may be regarded as a 
pioneer of aeronautics. The note-book testi¬ 
fies to the wide range of Cayley’s scientific 
and mechanical interests. It is published for 
The Newcomen Society by W. H. Heffer 
and Sons, Ltd 1, Cambridge, England .— 
seven shillings and six pence . 


"Spirits” is a new monthly trade paper 
published in anticipation of the speech 
repeal of the 18th Amendment Harry 
Schwarzchild is the editor. Spirit Publica• 
nous, 220 East 42nd Street, New York City. 
— $2,00 per annum , single copies 25 cents . 


Tourism is a bi-monthly bulletin of infor¬ 
mation relative to travel in Netherland- 
India* Each number deals with a special 
place or event. Netherland-India consist-, 
of an archipelago of many islands which 
contain beautiful scenery. A sample copy 
will be sent on reque,st by the Travelers 
Official Information Bureau, Mi Noordivijk, 
Batavia, Java. — Gratis . 


Electric Sieam Sterilization and Water 
Heating in the Dairv \ Report No. 7, 
May, 19331, contains information which 
will tend to make clean utensils and good 
sterilization easy. Over 50 illustrations. 
National Rural Project, College Park, Mary¬ 
land,—El cents (stamps act epted). 


Chemicai Engineering Advances in the 
Rubber Industry, by George Oendager, 
covers much of the progress made by the 
rubber Industry in the last 25 years. The 
B, F. Goodrich Rubber Company, Akron, 
Ohio, — Gratis. 


Fancy Cabinet Woods and Their Uses, 
by Albert Constantine, Jr., describes the 
use of veneer for amateurs, giving prices 
'md directions for use. Albert Constantine 
& Stnt, Inc*, 78 $ Bast 1 Street, New 
GUYi—^Grmis. , - 1 ' 


npG make this page of greater 
•** value to our readers, the ed¬ 
itor shall be glad to consider for 
review papers and bulletins on 
any phase of science, engineer¬ 
ing, or industry- However, we 
do not wish ordinary catalogs, 
and we will not mention what is 
obviously propaganda. 

Material submitted should 
give full information as to where 
obtainable and the price, if any, 
so that the reader may obtain 
copies directly without unnec¬ 
essary correspondence. 


An EpuikeV Book of Chlese Recipes is 
a cleverly devised book of tecipes. It 
was written bv John B. Holbrook and il¬ 
lustrated by John Atherton. The Borden 
Company, New York City .— Gratis. 


Vocation Guidance in Engineering Lines 
—Elicited and edited hv the American 
Association of Engineers. Cloth—-6 by 9 
inches; 521 pages, fully illustrated. The 
Mack Printing ( tanfaun, Easton, Pa, ~ 
s2M. 


Composite List of Non-Theatrical Film 
Sources tells how commercial and trade 
promotion films mav be obtained. Motion 
Future Division, Bureau of Foreign and 
Dotnestu Coalmen e, Washington, D. C — 
10 t ents ((uni). 


American Ciug Annual (Volume IV), 
edited by Barlean James, is a record of 
lcceni avie advance with a list of “who’s 
who” m civic achievement among the mem- 
heis of the Amencan Civic. Association. 
276 pages. Amencan Civic Association, 
Vmon Trust Budding , Washington , D . C . 
- $100 to non-members . 


The New Story of Ancient Wrought 
Iron describes m detail new processes 
for making wrought iron in quantity, doing 
away with hand-puddling and its limited 
production. A. M. Byers Company, Pitts¬ 
burgh , Pennsylvania. — Gratis. 


Hurlbutt’s Papermaker Gentlemen is a 
piece of trade literature which tells the 
story of Thomas M. Willcox, a close friend 
of Benjamin Franklin, who erected a paper 
mill in 1729. The Ivy Mill was the third to 
be built in the United States .—Hurlbutt 
Paper Company, South Lee , Mass — Gratis . 



Toe Universal A.C.-D.C. Sub-Midget Receiver will operate equally well on any 
type of power supply. It will work on 105 to 120 volts alternating current, 25 to 
60 cycles, on 105 to 120 volts direct current, or it may be used with “A” and “B” bat- 
lenes where lighting current is not available. It can also be used on 220 volts A.C. or 
D.C. by means of a Clarostat line reducing ballast. The set uses the newest tubes, in- 
the spray shield 6-E-7 and 6-D-7 tubes, the small envelope 43 output tube and a 
rectifier * A small, but powerful dynamic speaker is employed. Compact Find^AlI 
eo !J. f re tU1 ^ W a new-type Cardwell variable condenser. No transformer is required. 
Additional diagrams and views, complete list of parts, and other information regarding 
this receiver may be obtained from Allied Engineering Institute , Suite 541, 98 Park Place, 
Nem York, New York.—10 cents. 
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teeth to mesh coriectlv the chain comes ! 
into contact with the wheels, ^elf-pitching 
of the chain to anv tooth width or wheel i 
diameter is thus assured. At each engage- | 
ment of the chain and wheels, the slats axe ( 
legrouped within their separate containers, 1 
but do not slide nor mine undei winking j 
pull Their mo\ement m engaging with the 
wheels is complete before the load is ap¬ 
plied. 

All elements of the P. I V gear are 
limit into and protected In a compact oil- 
tight housing, and axe automatically splash 
lubricated. 


New Synthetic Anti-Freeze 

A S these words are written the city is 
. sweltering in a September heat-wra\e 
and the last thing we’re thinking about is 
what to use in the radiator of the old ‘‘bus” 
this wintet. However, chemists of the 
'■standard Oil Company of New' Jersey have 
been thinking for ns on that subject, and 
they’ve evolved an entirely new anti-freeze 
compound that promises to give the manu¬ 
facturers of alcohol and ghcenne some¬ 
thing to worry about The new anti-fiee/e 
is a mixture of isopropyl and methyl al- 
cohols. The mixture < ontams approximately 
65 percent isopiopjl and 35 percent 
methyl, and it is learned that the produc¬ 
tion contemplated for the coming season is 
about 3,000,000 gallons of the new anti¬ 
freeze .—.\ E. B 


New Fire-Fighting Foam 
Generator 

A CONTINUOUS foam generator em¬ 
bodying new ideas of design anil 
construction has been announced by the 
Pyrene Manufacturing Company after ex¬ 
tensive experimentation and practical test¬ 
ing. The new generator, called the Phomene 
Hopper, is a device for converting a fire 
line from a continuous water stream to a 
continuous foam stream. This unit is cou¬ 
pled into a hose line. Water enters at one 
side; Phomene powder is poured in the 
hopper and foam is discharged through the 
hose line at the other side of the unit. At 
the same time, pressure at the delivery 
nozzle is increased by the action of the 
chemical, a desirable feature in outlying 
districts where water pressure is often low. 
The Phomene Hopper is designed for fire 
department and industrial service wherevei 
quantities of flammable liquids are used or 
stored. 

The Phomene Hoppei has no levers, 
valves, gages or moving parts. It is a com¬ 
plete unit built ready for use. In spite of its 
rugged construction the unit weighs only 42 
pounds and is easily carried in one hand. 



What 
Does 
This Seal 

The last decade has seen a deluge of 
j\ / A. 03.11L scientific and pseudo-scientific advertising 

for food products. What to believe, what 
Ihf! YA11 ? to disbelieve, are questions that have 

LO A A/U* pressed themselves more closely upon 

every consumer of foods—meaning all of 
us 

Foreseeing several years ago the need 
for authenticated facts about food values, 
the American Medical Association organ¬ 
ized its Committee on Foods to pass on the 
merits and claims for food products. To¬ 
day more than a thousand foods stand ac¬ 
cepted by the Committee and are entitled 
to display the Committee’s seal of accept¬ 
ance on their packages and in their achertisements. 

In order to acquaint the public with the full significance of this seal, 
Doris W. McCray, well known writer on nutrition and foods, is contribu¬ 
ting to HYGEIA, the Health Magazine, a series entitled "A Housewife 
Looks at the Committee on Foods.” She explains the work of the Com¬ 
mittee on Foods, the products that have been accepted and factors that 
determine their acceptance. If you want to be correctly informed about 
actual \alues of widely advertised foods, by all means read these articles 
in HYGEIA 

HYGEIA Speaks with 

Authority on Health 

1’ht food senes by Dons W McCiay illustmtc the type of authentic health 
inhumation you get in HYGEIA It is sponsoied by the American Medical 
Association and deals with practically every phase of health which affects the 
individual and the home, the school and the community It destroys false be¬ 
lief* and supustitions concerning health matters, and gives scientific facts in 
simple, nontechnical language easily understood by the layman Othei articles 
in the Novcmbei HYGEIA which you will want to lead include "Stop That 
Cough 1 \ by Di Rachel Ash; "Anxieties and Worries," by Di Smiley 
Blanton, ' Feminine Beautjfication A Quest from Ancient to Modern Times," 
by Dr Cbailes kernel, "Sex Education," by Dr Thuiman B Rice, and "First 
Fye-GIasses at Middle Age," by Di Robert J Burke. 

Enjoy health. Read HYGEIA. It tells you how to keep well, how to pie- 
vent disease Eveiy issue has something of interest and value foi you Get 
acquainted with HYGEIA now through this special offer 

INTRODUCTORY OFFER 
6 months of HYGEIA $1 

Regular Subscription, $2.50 aYear 


Metal-Plated Plaster 

P LASTIFLATE is a new and inexpen¬ 
sive medium for use in making objects 
of art and certain utilitarian articles. 
Briefly described, it is a special composition 
of plaster of Paris which is treated so 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street, Chicago 

Enclosed is $1 00 for an introductory 0 months’ subscription 
to HYGEIA, the Health Magazine. I am a new subscriber 

Name ., ..... . . ... — *. - 

Address ‘ A r A.. 
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flammable, but its use lias been restricted 
because of its higher cost. The Eastman 
Kodak Company, by far the largest manu¬ 
facturer of the film, has recently arranged 
to pro\ide the safety film to hospitals for 
X-ray purposes at the same price as nitro¬ 
cellulose film. Acetate film is considerably 
more costly to manufacture but the East¬ 
man company has eliminated the price dif¬ 
ferential as its contribution to safety and 
the prevention of repetition of hospital 
disasters —A E B. 


Hollow Conductors for Trans¬ 
mission Lines 

I N the design of conductors for high- 
tension transmission line service, voltage, 
current, and corona losses must all be con¬ 
sidered. As the voltage increases and the 


An eye-saver for slide-rule users is this magnifying lens which is simply 
moistened and attached to the slide. It enlarges the figures about two diameters 


graduated gage. A basket-type strainer is 
located in the suction line so that it is pos¬ 
sible for the motorist to inspect the bab¬ 
bitt, grit, and other foreign material drawn 
from the crankcase. 

The operating mechanism consists of an 
electrically-driven pumping unit controlled 
by one three-way valve and one switch, 
making the operation simple and rapid. 
The electrical equipment used on the oil 
changer is of General Electric manufacture. 


that it may be electroplated with copper 
in a regular electroplating tank. The cop¬ 
per-plated plaster maj then be replated 
with gold, silver, chromium, nickel, bronze, 
or any plating compound. The finished 
product has good appearance, and is sturdy 
and durable, the metal plating serving as 
a protective shell to prevent clnpping. 

The most outstanding feature of Plastf- 
plate is its low cost, while its appearance 
justifies comparison with mediums of al¬ 
most prohibitive cost, vet its cost (de¬ 
pending upon the size and intricacy of 
the objecu is anywhere from one half to 
one tenth the wholesale price of objects 
cast of antimony-lead or white metal, 
which are the cheapest mediums now on 
the market. 

Whereas the electroplating of plaster of 
Paris is not a new idea (patents being 
granted in this field as far back as 1871) 
the Plastiplate process is unique from the 
low cost standpoint due to the accelerated 
electroplating action. At the present time 
there are bronze plated plaster of Pans 
objects on the market which are sold at 
prices substantially higher than antimony 
lead and white metal objects These bronze 
plated plaster articles require from 36 to 
72 hours in the plating bath—a far longer 
time than is the ease with the new process 


Bread Wrapped in Aluminum 

ALUMINUM foil is used in Germany as 
a wrapping material to preserve the 
flavor of cut bread, especially pumper¬ 
nickel and “dark” bread, says K. Seidel in 
a German technical paper. The quality of 
this foil is tested by the action of acid 
solutions on the foil and by correlating 
these tests with observed effects when the 
foil is used for packing bread.— A. E. B 


Safety in X-Ray Film 

I T will be recalled that a number of dis¬ 
asters have occurred m hospitals as a 
result of fire caused by burning X-ray film. 
This hazard, unfortunately, is always pres¬ 
ent when films made from nitro-cellulose 
(gun-cotton) are used Cellulose acetate 
film on the contrary, is relatively non-in- 


New conductor for transmission 
lines, compared with stranded cable 

current decreases for the transmission of a 
certain amount of power, the cable may be 
reduced m size. But a point is reached 
where corona losses, due to small size of 
cable, become too great for economical 


Motor Oil Changed in Five 
Minutes 

A TIME saver for motorists and an effi¬ 
cient, economical equipment for ga¬ 
rages and gasoline stations has been de¬ 
veloped by the Sharpsv die Boiler Works 
Company, Sharpsv ill e. Pa. This new ap¬ 
paratus. called the “Sharpsv file Five- 
Munite Oil Changer,” is designed to sim¬ 
plify the routine of changing automobile 
motor oil. With the oil changer, it is no 
longer necessary for a garage attendant 
to crawl under the car, open a petcock. and 
let gravity dram the crankcase. Electrically- 
driven pumps suck the oil from the crank- 
ease through the dip-stick hole into a glass 
tank where the car owner can see for him¬ 
self the condition of the oil. If it should be 
changed, the attendant merely throws a 
switch and the oil changer flushes the 
crankcase. If the oil is in good condition, a 
reversible pump forces it back into the en¬ 
gine. The entire procedure does not re¬ 
quire more than five minutes. 

The apparatus consists of a drum divided 
into two compartments, one to hold ap¬ 
proximately 24 gallons of crankcase drain¬ 
ings and the other to hold about five and 
one-half gallons of clean flush oil. On top 
of the drum is mounted a 12-quart glass 
container, 'or visuaiizer, equipped with 1 a 


The five-minute motor oil changer in use? 
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operation. It is well known that a copper 
tube of the proper size and strength would 
be almost the ideal conductor for this pur¬ 
pose, but manufacturing limitations and 
lack of flexibility have ruled the tube out 
Recently, however, a flexible conductor 
has been introduced by General Cable 
Corporation that gives all the desirable 
electrical advantages of the tube and all the 
mechanical features of the familiar strand¬ 
ed cable This conductor is made up of 
individual strip segments interlocked to 
form a tube, yet capable of sliding length¬ 
wise relative to each other. The tongue of 
one strip, as shown m the illustration, is 
engaged m the groove of the next, but can¬ 
not come out. This type of construction 
gives flexibility, simplicity of fabrication, 
low T est corona losses for a given diameter, 
high resistance to vibration, mechanical 
stability, and elimination of the “skin ef¬ 
fect” problem in the transmission of alter¬ 
nating current. 


Non-Corroding Pipe 

E VERLASTING water-mains seem to be 
an accomplished fact. One of the 
largest manufacturers of iron pipe has con¬ 
cluded an extensive research program on a 
corrosion-resistant lining for iron water 
pipes. As a result there is now on the 
market a pipe lined with a special cement 
composition which is said to have three 
times the durability of ordinary cement 
mixtures. During the setting of the cement, 
special curing methods result in a minimum 
of shrinkage. The pipe used is of the same 
quality as this company’s regular black or 
galvanized wrought pipe. Lining is ac¬ 
complished by a centrifugal process com¬ 
bined with a method of curing involving 
the use of moist air, steam and hot and 
cold water treatments extending over a 
period of several days. 

This pipe is intended primarily for car¬ 
rying waters or solutions which rust, cor¬ 
rode, and otherwise attack unprotected 
metal pipe. The lining is said to be re¬ 
sistant to salt water and many diluted chem¬ 
ical solutions— A. E. B. 


Cold to Within Eight Hundredths 
of Absolute Zero 

T HE lowest temperature ever produced 
and measured by man, eighty-five thou¬ 
sandths of a degree on the Absolute scale, 
has been achieved in the Kamerlmgh Onnes 
laboratory at the University of Leyden, 
Holland. This is extraordinarily close to the 
absolute zero point or minus 459.6 degrees 
on the Fahrenheit scale, at which all atomic 
motion would cease, electricity would flow 
without hindrance, and other strange things 
would happen. 

The new greatest cold breaks records of 
about twenty-five hundredths of a degree 
which were made at both the University of 
California and the Leyden laboratory about 
two months ago. 

Prof. W. J. de Haas of Leyden and Prof. 
H, A. Kramers of Utrecht who made the 
experiments used the method that is known 
as the “adiabatic demagnetization of para¬ 
magnetic salts.” This takes advantage of 
the fact that when a substance is mag¬ 
netized, it heats up. Using liquid helium, 
a substance is cooled as low as possible. 
Then it is magnetized. It beats up. Liquid 
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helium is used to iemo\e that heat. Then it 
is demagnetized taking care to keep it heat 
insulated. It becomes colder as a lesult of 
the demagnetization. Thus a lower tempera¬ 
ture than ever before attained has been 
reached .—Science Service. 

I Unique High Pressure Steam 
Unit for Yacht 

W E have just learned of an order placed 
for an American account with a Ger¬ 
man yacht buildei, for a 72-foot staysail 
ketch While it is not particularly pleasing 
to know that such a craft is going to be 
built abroad for an Ameucan owner, it is 
ceitainly pleasing and unusual to know that 
her entire machinery plant will be of Ameri¬ 
can design and construction, and will be of 
the modern high pressure, high tempera¬ 
ture, high efficiency type, resulting m 
unusually low weight and space character¬ 
istics. 

The )acht and machinery are to be built 
to the designs and engineering of Jasper 
I Moigan, rising young naval architect of 
New York, in conjunction with Cox and 
! Stevens. While the ketch is designed par¬ 
ticularly for ocean cruising and racing 
under sad, the complete steam propelling 
plant is provided instead of the usual gaso¬ 
line engine propelling unit for obtaining 
approximately nine knots speed when 
unable to make headway under sail, and 
in order to manemei to and from dock 
or anchorage. 

Designed to develop 60 ship hoisepowei 
at 600 revolutions per minute, the triple 
expansion reciprocating marine engine will 
operate on steam at 600 pounds gage pres- 
>ure and total temperature of 800 degrees, 
Fahrenheit Steam will be generated in a 
vertical boiler, in the casing of which will 
he included the economizer and superheat¬ 
er. Ordinary furnace oil will be burned m 
a patented burner which does not atomize, 
hut which gasifies, assuring complete free¬ 
dom from soot, smoke, and noise. 

Due to inherent restrictions m this type 
of hull, the engine will sit directly over 
the line shaft, driving it through a Morse 
silent chain drive, having a simple ratio of 
one to one. The shaft thrust will be located 
just aft of the driven sprocket. A three-pass 
surface condenser, manufactured by the 
Condeusei Service and Engineering Cor¬ 
poration, will take the exhaust from the 
mam engine. Electrical power to charge 
the 32-volt Exide storage battery will he 
provided by a one kilowatt Westinghousc 
marine generator, driven at 1750 revolu¬ 
tions per minute by cog belt drive from the 
end of the engine crank shaft. All neces¬ 
sary auxiliaries are driven from the main 
engine. The plant is designed so that steam 
may be raised in 10 minutes bv hand pump. 
Steam once having been raised, the pilot 
light will keep it up. ready for instant 
operation at full power. 

Control is extremely simple and positive, 
consisting merely of a throttle and reverse 
lever to the Stephensen link of the engine, 
both being mounted near the steering 
wheel. 

The complete plant, including fuel and 
make up feed water, will weigh about the 
same as a marine gasoline motor with re¬ 
duction-reverse gear clutch, fuel and lubri¬ 
cating oil, and will be remarkable for 
complete freedom from fire hazard, noise, 
J; and vibration. It is expected that the fuel 
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ioiwimptioii will not evcerd 1)7 oi a pound ] 
ol 1 utnate oil pei ship horsepower-hour 
tni all purposes, which compares favorably 
with the «.oiisumptioxi to be obtained m 
Diesels of corresponding power and turbine- 
driven ships of many times the power. 

Beyond question, the performance of this j 
plant will beai w T atchmg, since it will give 
valuable data concerning an old type of 
drive “brought up-to-date,” and which J 
should have real promise as an efficient i 
prime mover, not onlv for auxiliary drives I 
m sailing yachts, but as the mam drive m | 
such craft as small and large cruisers, tug 
boats, commuter yachts, and possibly to 
drive generators on passenger, cargo, and 
naval vessels. 




This new motor-car lock for sedans 
secures both doors with one turn 
of the key. There are only three 
essential parts to the lock proper; 
as the bolt goes through the strik¬ 
ing plate, it moves the plunger 
which locks the second door. Lock 
was invented by Charles Courtney 


The Boundless Realm of 
Chemistry 

“ TT ° W * n wor ^ are > ou supposed 
XI to remember all the chemical com¬ 
pounds?” asked a discouraged student re¬ 
cently. The answer is, you can't remember 
them—in fact, life is too short even to 
begin to name all the chemical compounds. 
W H Dehn, writing in the Journal of 
Chemical Education , figures that, of the R- 
substituted derivatives of triphenylmethane 
alone, more than 8,000,000,000,000,000 com¬ 
pounds might be prepared. And if each 
was described on a page of chemical re¬ 
ports, the books would circle the earth 627 
times. 

Thus, chemical discovery becomes as¬ 
tronomical in its scope. But, fortunately, 
such knowledge is useless, and for man’s 
purposes, the working chemist confines his 
researches to a limited field of practicabil¬ 
ity, and even a limited field of “pure” 
theory, in which knowledge can be ap¬ 
plied.— A. E. B. 
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Cellophane Bags for Quicklime 

O NE of the greatest obstacles to shipping 
quicklime has been the fact that it 
absorbs moisture from the air and swells 
in volume tremendously when kept in stor¬ 
age for short periods. 

This has been definitely overcome by 
means of a moisture-proof Cellophane-lined 
/ djeyelopsed by the Rockland & Rock- 
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Million? have been made from ideas properly de¬ 
veloped and protected bend Ua a rough sketch or 
model of jour intention and we will submit com¬ 
plete report backed bj thirty years' experience 
Confidential -ervice, bank references furnished 
Modern equipment We also manufacture inven¬ 
tion-, in anj quantities at low cost Free booklet 
•Making Inventions Pay" sent on request 

CRESCENT TOOL COMPANY, Dept. H f Cincinnati,0. 


I SELL PATENTS 

I lf you wish to add New Products to your line, 
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port Lime Corporation of Rockland, Maine. 
In this new type of bag, lime may be 
stored for a year or more without absorb¬ 
ing moisture As a result, the usual hazard 
of having the lime heat up or swell and 
break out of its container is eliminated. 

Another new development by the same 
company is a process of water-proofing the 
lime itself so that once it has been slaked 
and used as mortar, it absorbs no more 
moisture. 

Thus, water-proof lime bound masonry 
will retain its strength instead of softening 
when wet—a former disadvantage in com¬ 
parison with cement. It is expected that 
this development will mean a return to the 
use of age-old lime by architects and 
engineers as a masonry binder, since ce¬ 
ment, though possessing greater strength, 
is subject to shrinkage and has been found 
a cause of leaks in many of our modern 
buildings. 


Rubber Tires Superior for 
Tractors 

R UBBER tires on tractors have been 
shown to be more economical than 
ordinary steel wheels by Prof. C. W. Smith 
of the University of Nebraska, who re¬ 
cently reported his findings to the Society 
of Automotive Engineers. 

Savings in fuel and time were evident 
from the tests conducted by Prof. Smith. 
Tractors equipped with rubber tires often 
took a load in high gear that would almost 
necessitate low gear with the conventional 
steel wheels and lugs. 

Another feature pointed out was the re¬ 
duction in the tearing up of the soil and the 
consequent decrease in dust stirred up by 
the rubber tires. Prof. Smith thought that 
the rubber tires, in addition to affording 
traction, act as a spring, first absorbing 
energy and then feeding it out in an even 
way that more nearly utilizes the engine’s 
full power than the rigid wheels and lugs 
will do .—Science Service , 


NS Fluid—New Medium for 
Heat Transfer 

\\7ATER Is so universally used as a 
W medium of heat transfer that it is 
difficult for the average person to conceive 
of boilers or heating systems operating 
without water, or steam, as the circulating 
medium. However, while water is ideal 
when relatively low temperatures are re¬ 
quired, its use is restricted at elevated 
temperatures because of the pressure de¬ 
veloped by steam. 

An ideal heat carrier would be a sub¬ 
stance that could be manufactured at rea¬ 
sonable cost and present the highest pos¬ 
sible heat capacity. Working temperatures 
up to possibly 1650 to 1830 degrees, Fah¬ 
renheit, should be possible without de¬ 
composition. The substance should not cor¬ 
rode the ordinary metals and should be as 
fluid as water within the widest possible 
range of temperature so that excessive 
pressures would not be developed. By this 
means dangerous stresses in the heating 
apparatus would be avoided. 

A substance closely approaching this 
ideal has been developed and patented by 
Ernst Sander, of Berlin, according to 
Chemical and Metallurgical Engineering. 
Mr. Sander’s fluid is composed of the 


Major Mysteries 
of Science 

By H. Gordon Garbedian 

The author of this new book 
takes up a central position, as it 
were, in the immense field of 
science and its applications and, 
as with a panoramic camera, 
swings clear ’round the circle 
through every one of the most 
important and most significant 
advances in electricity, chemis¬ 
try, biology, earth science, phys¬ 
ics, astronomy, and cosmology. 
This is an unusual book It is 
eminently readable; the author 
senses the desire of his reader 
not to be bored, and the latter 
will be held by this book with¬ 
out a struggle. It does not at¬ 
tempt to explain every detail 
profoundly and is therefore suit¬ 
ed to the tastes of the average 
human being, rather than the 
few. It leans toward newspaper 
writing (of the high grade 
kind), being somewhat dramatic 
in style, hut never objectionably 
so. 

What science is doing now — 
today—what problems it is most 
vigorously attacking on the fight¬ 
ing front—is the central motive 
of this attempt at exposition. It 
contains a vast amount of ma¬ 
terial. Perhaps only one who is 
in a position to know how much 
looking up, working up and 
checking up even a one-para¬ 
graph "'story” in science can en¬ 
tail if a true picture of facts is 
to he presented, will fully ap¬ 
preciate how much labor it 
represents. The author has fairly 
ransacked the whole scientific 
field for interest and his book 
will he received as a “major” 
success. It has 27 chapters, 348 
text pages and 64 illustrations, 
large clear type and an attrac¬ 
tive binding.—$3.90 postpaid. 

Adjustment and Mastery 

By Robert S. Woodworth , 

Prof . Psychology , Columbia 

Delving into the whys and where¬ 
fores of behavior, the author con¬ 
siders first the psychology of the 
positive side of life—mastery—then 
that of the passive side—adjust¬ 
ment—Illustrating both with cases 
and experiments. A most interest¬ 
ing presentation.—$1.10 postpaid. 
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LINE of hollow Toy Soldiers, In¬ 
dians, 5 and 19c Automobiles, Ash¬ 
trays, etc. No special place or ex¬ 
perience necessary as we furnish 
full instructions with moulds and 
cooperate m selling, also buy fin¬ 
ished goods Chance of a life-time 
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into this new and profitable in¬ 
dustry If you mean strictly busi¬ 
ness and are over 21 write at once 
for details as CHRISTMAS BUSH 
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three components—sodium chloride, alumi¬ 
num chloride and iron chloride. A deter¬ 
mination of physical data with the Bunsen 
ice calorimeter established the fact that 
the specific heat is 0 7 and the specific 
weight from 1.96 to 2.00 The heat-conduct¬ 
ing capacity of the solution is so favorable 
that, for example, in passing water through 
a heater in which the temperature of the 
water varied from 64 to 79 degrees, Fah¬ 
renheit, no insulating scale of crystals de¬ 
veloped which might have hindered the 
satisfactory transfer of heat. 

The heating-cooling curve of the fluid 
shows that it has a softening range that 
can be regulated as desired below the 
determined melting point of 302 degrees, 
Fahrenheit. This is an important advantage 
in practical use because of the equalization 
of pressures within the apparatus Once 
liquefied the solution remains m a surpris¬ 
ingly fluid condition, a very favorable situ¬ 
ation Its expansion at medium tempera¬ 
tures is about 10 percent. It can easily be 
melted in glass tubes without breaking the 
latter when the solution solidifies, as would 
be the case with a metal This is an im¬ 
portant factor m heating apparatus. 

When used in a closed system, the solu¬ 
tion does not decompose, but water will 
decompose the solution Exposure to the 
air is not advisable, therefore, since the 
liquid absorbs moisture and changes its 
characteristics No corrosive action on iron 
was found to exist. 

The new substance is called “NS” fluid 
by its inventor, who predicts its use m 
distillation and cracking plants where its 
apparent advantages are numeious. Other 
possible applications are m the utilization 
of waste heat energy, the superheating of 
steam, in melting, roasting, and similar 
processes which are carried on in retorts, 
pipes, muffles, and other equipment m the 
temperature range from 750 to 1480 de¬ 
grees, Fahrenheit. In many operations, 
heated air at absolutely uniform tempera¬ 
ture is required. Electric heat assures such 
constant temperature, but is usually rather 
expensive. “NS” fluid gives the same as¬ 
surance, since comparatively large quan¬ 
tities of fluid are placed as a buffer between 
the heat-taking and the heat-giving ele¬ 
ments. In such cases it is entirely possible 
to use ordinary fuels for firing or, through 
the heat storage possibilities of the sub¬ 
stance, off-peak electric power. A very wide 
field foi “NS” fluid is possible in connec¬ 
tion with household appliances, such as, for 
example, hot water heaters, kitchen stoves, 
room heaters, and so on.— A. E B 


Aluminum Foil Heat Saver 

ALUMINUM foil will ward off heat or 
XJL cold, and shield foods and other per¬ 
ishables from temperature changes, research 
reported in Industrial and Engineering 
Chemistry discloses. 

Because of its lightness, wide applica¬ 
tion for the foil in the transportation field 
is predicted by Ralph B. Mason, research 
chemist of the Aluminum Company of 
America, who conducted the experimenta¬ 
tion. By careful design, Mr. Mason de¬ 
clares, the efficiency of the aluminum foil 
type of insulation can be made to approach 
the conductance of still air, the goal for 
which all insulation manufacturers strive. 

^The aluminum foil air-cell insulation*” 
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BAUSCH £ LOMB 


Bausch & Lomb Optical Company 
644 St. Paul Street, Rochester, N Y 

Please send me information on B & L Microscopes 

F S and FPS 

Name 

Rtieet and Numbei 
Citv and State 


cjhe 
!%ipreme 


.HERE’S THE ANSWER 

to jour questions about words, per¬ 
sons. places—a wealth of accu¬ 
rate. useful, instantly available 
knowledge— 

WEBSTER’S NEW 
INTERNATIONAL 
DICTIONARY 
CCDlMiiam-ZbtSsM, 

HUiUSMlOlf 

Accepted and used m courts, 
libraries, schools 452,000 en¬ 
tries, 32,000 geographical sub¬ 
jects, 12,000 biographical en¬ 
tries Over 6,000 illustrations. 
See it at any bookstore or send 
for FREE illustiated pamphlet 
containing sample pages. 

G. & C. MERRIAM CO. 
332 Broadway. 
Springfield, Mass. 


SPRINGFIELD RIFLE, MODEL 1903 


Cal 30, 8% pounds, 43 inches long, 24 inch barrel, as¬ 
sembled and refinished, without bayonet at reduced price, 
$16 50 Ball cartridges $3 50 per 100 Illustrated catalog, 
19,13, 304 pages, Army-Navy equipment, mailed for 50 
cents NEW circular for 3c stamp Established 1865 
FRANCIS BANNERMAN SONS, 501 B’way, N. Y. City 


The Midget 

**, Five-tn-One” Slide Rule 

fa a combination Mannheim. Polymetric 
I ok-Lor Binary. Add and Subtract Slide 
Rule it will instantly add subtract, mul¬ 
tiply and divide any combination o£ whole 
numbers fractions mixed numbers and 
dei unals Gives every root and power also 
Logs. Sines Rnd Tangents M ade of alu rm- 
nmn with scales on white celluloid Size 
4 in Approved and adopted by colleges 
Fries with instructions IlM Fabnkoid 
Case, 50o extra Sent C O. D, if desired 
Catalogue Free 

GILSON SLIDE RULE CO. 

Stuart. Florida 



(Panted 1-17 23) 


lOO Paths To a Living 

A book for men and women to whom the depression 
brings challenge to start again, to win along new 
lines Edward Mott Woolley tells HOW 100 real 
men and women found ways for— 

Getting jobs Changing occupations 

Beating age limit Finding independence 

Starting small business on scant capital or none 
Trading ability for partnership 

$1 postpaid 105 pages. Standard size and binding. 
Also WRITING FOR REAL. MONEY, his book on 
free lance advertising and extra money, $1 postpaid. 

EDWARD MOTT WOOLLEY ASSOCIATES 
PUBLISHERS 

Passaic Park New Jersey 








244 


SCIENTIFIC AMERICAN 


NOVEMBER * m?> 



Sells Two More Stories 

‘"Perhaps you will be inter¬ 
ested to learn that I have just 
sold two more stories One of 
these was to The Blue Book, 
and the other was sold to 
True De*ecitz'e Mysteries I 
feel quite encouraged, for I 
consider both these magazines 
a step m advance of the one> 
I have sold to formerly ”— 
Darrell E Jordan, P._ O , 
Bov 27" Friendship. X. Y 


What makes 


WRITING ability GROW? 


for a number of years*, tile Newspaper In¬ 
stitute of America lias been giving tree 
\\ ntmg Aptitude Tests to men and women 
v itii literary ambitions 

Sometimes it seems* half the people m 
America who are fired with the desire to 
write have taken advantage of this offer to 
measure their ability. 


What the test shows 

Up to date, no one that could be called a k born 
writer” has filled out our Writing Aptitude 
Test, We ha\e not yet discovered a single 
individual miraculously endowed by nature 
with all the qualities that go to make up a suc¬ 
cessful author. 

One aspirant has interesting ideas—and a 
dull, uninteresting style. Another has great j 
creative imagination but is wofully weak on j 
structure and technique A third has a natural i 
knack for stringing words together—yet lacks j 
judgment and knowledge of human behavior 
In each case, success can come only after the 1 
wtssmy links have been forged m. 

Here, then, is the principal reason why so 
many promising writers fail to go ahead Their 
talent is one-sided — incomplete It needs round¬ 
ing out 

Learn to write by writing 

Newspaper Institute training is based on 
journalism—continuous writing—the sort of 
training that turns out more successful writers 
than any other experience New spaper-trained 
writers are numbered not by dozens but by 
hundreds 

One advantage of on* Xtw Yoik Copy-Desk 
Method that it stmts you writing and keeps you 
writing in yum ovui home, mi yum own time Week 
in week, you receive wtu.,1 assignments, just as | 
if you were right at v\<uk on a gim menupulmm i 
daily. ^ 

All join wnnng is^ mdiu.hullv corrected and j 
criticized by veteiun Xcw York newspapei men— j 
edits us who have kid years ot experience * buak- t 
mg in” new writers. They will joint out those s 
faults «»£ style structure or viewpoint that keep J 
vou from progressing At the same time, they will 
give you constructive suggestions for batldimt up 
and developing your natural aptitudes. 

In fact, so stimulating i- this association that 
student members often begin to sell their woik 
before they finish the touise We do not mean to 
insinuate that thev sky-u«.ktt into the “big money/’ 
or become prominent overnight Most beginnings 
are made with earnings of $25, $50, $100, ox mc^e, 
for materia! that takes little time to write—stories, 
articles on business, fads, travels, sport-, recipes, 
etc.—-things that can easily be turned out m leisure 
hours, and often on the impulse of the moment 

For those who want to know 

If you really uant to know the 
truth about your writing ambitions, 
send fur our interesting Writing 
Aptitude Test This searching tt-t 
of jyour native abilities is free— 
entirely without obligation Fill in 
and send the coupon Newspaper 
Institute of America, 277t» Rr*ud- 
v ay, Xew Ym*k 



NEWSPAPER INSTITUTE OF AMERICA 
1776 Broadway, New York 

Send me. without cost it obligation, your Writ¬ 
ing Aptitude Test and further information 
about writing for profit. as promised m Scien¬ 
tific American, November, 

Mr | 

Mrs . 4 
Miss J 

Address ... .* , „ , , . 

<A11 o^rc^ndetice confhfentiaii No salesmen 
*dl tall m you, t ' 8K435 




he says, “is light in weight and this prop¬ 
erty makes it particularly useful in the 
transportation field, where there is today 
a great desire to decrease the dead load 
and increase the pay load.” 

Insulation which gives the highest re¬ 
sistance to the flow r of heat has a spacing 
of one quarter of an inch betw T een sheets of 
aluminum foil, Mr. Mason’s researches dis¬ 
close. He finds that aluminum foil insula¬ 
tions with corrugated separatois between 
the sheets are slightly inferior to the plain 
air-cell type. A third variety—aluminum 
foil crumpled by hand—is somewhat less 
efficient than the corrugated structures 

“The aluminum foil is fireproof,” Air 
Mason declares, “and may be used up to 
temperatures somewhat under the melting 
point of the metal It is m this higher 
temperature range that an efficient heat 
insulator is greatly needed. 

“The possible capillary absorption of 
water, so injurious to the efficiency of other 
insulations, is absent in the aluminum foil 
air-cell insulation, except as the material 
used to separate the aluminum foil may he 
absorptive.” 


Research Underlies Road Build¬ 
ing Program 


W ITH 400,000,000 dollar about to be 
expended upon the nation’s roads as 
a majoi featuie of the public woiks pro¬ 
gram, the activities of the f'mted States 
Bureau of Public Roads aie likely to 
achieve a new -.tgnificanee to the public. 



Drainage indicator, used in road 
building research, shows rise of wa¬ 
ter in soil sample under pressure 


In the eyes of the average person there are 
just two major kinds of loads—good and 
bad. Knowledge of what makes a road 
good or bad is limited almost entirely to 
highway engineers, and is derived in large 
part from the laboratory and field research 
which the Bureau of Public Roads has con¬ 
ducted. Its studies have covered character¬ 
istics of the ground beneath the surface, as 
well as the problems of highway surfacing, 
with a view to the use of chemical and 
physical admixtures for surface treatment 
and to stabilize the sub-surface soils. 

The performance of all types of roads 
depends upon cohesion of the soil (which 
jin turn depends upon the surface moisture 
present) and upon four other basic, physical 



ABE YOU GOING TO 
WASHINGTON 
to Sturt the Wheels 
oi Your ImMustriffl? 

Whether r be m connection 
with the Industrial Conference on 
Codes or the administration of 
the $3,300,000,000 Public Works 
Piogram, the Willard is your log¬ 
ical headquartexs—adjacent to 
General Johnson’s Office 
Home Loan Bank Hdqtrs. 

Farm Loan Board 
Public Works Budget Hdqtrs. 

New Commerce Building 
Office of Postmaster General Farley 
White House Offices 
Railroad Administration 

WILLARD HOTEL 

“The Residence of Presidents” 

14th and Pennsylvania Ave. 

Washington, I>. C. 

H P Somerville, Managmq Director 


When you write to advertisers 

® The Editor will appreciate 
it if >ou will mention that 

SCIENTIFIC 
iTin AMERICAN 


Authors, 

Writers, Speakers 

Technical and Scientific Subjects 

Your manuscripts, college 
theses, speeches edited and 
criticized for style and diction; 
suggestions for rewriting giv¬ 
en; possible markets quoted— 
$1.00 per thousand words. 

Every manuscript "serviced” 
by two active editors of long 
experience. 

Speeches and manuscripts 
prepared or rewritten at special 
rates. House-organs edited and 
proofread. 

Highest references 

Tech Editorial Service 
26 West 40th St., N. Y. C. 
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ARE YOU 
SEEKING 

A SCHOOL 

? 

♦ 

To those seeking guidance in se- j j 
lectmg a school or college we sug¬ 
gest that they refer to the Special 
School Section of the current issue 
of Harpers Magazine 

In this issue will be found the many 
educational possibilities which the 
coming school year offers In its | 
School Section are represented the 1 
best type of schools, junior colleges ; 
and colleges — academic, prepara¬ 
tory, finishing, military, and schools j 
for special training A wide range of | 
schools in all localities to fit all | 
purposes and purses that will help j 
you in the selection of the one best 
suited to the needs of yourself, or 
of your son and daughter 

Our School Bureau will be glad to 
aid you in solving your particular 
school problem and will send you 
free its School Booklet in which 
will be found many helpful sugges¬ 
tions Address 

School Bureau 

Harpers Magazine 

49 E. 33rd St., New York, N. Y. 


MICROSCOPE SLIDES 7^ 3 : x S 

.. “ . ‘ . T_l . 1 ‘ 


1. Diatoms from Calif. 

2. Diatoms from Nevada 

3. Polycystma from Barbadoes 

4. Foraminifera from Miss. 

5 Stained Section-White Pine 


or 

5 for $1 
Postpaid 
No Stamps 


H. ROSS 6 Parkside Court Brooklyn, N. Y. 


MIND POWER, 


A FREE BOOK 

Develop your personal, creative power? Awaken \ 
the silent sleeping forces tn your own conscious- ' 
ness. Become Master of your own life. Push aside \ 
all obstacles with a new energy you have over- \ 

' looked. The ROSICRUCIANS know how, and will 1 
help you apply the greatest of all powers in man's 1 
' control. Create health and abundance for yourself. 1 
1 Write for FREE book, 'The Wisdom of the Sages'* It 1 
f tells how you may receive these teachings for study and! 

• use. it means the dawn of a new day for you. Address, ] 

Friar J. G. Y. 

ROSfCRUClAN BROTHERHOOD 

San Jose (AMORCJ California ] 


m>i! rliaiatirnMicw interna! Friction, com- 
presMbihtv, claMieitv. and tapiHaritv. or 
the extent to which moisture from the 
ground water is drawn up through them 
Paved roads tend to obscure the fact, but 
oven in the case of concrete roads it is the 
soil beneath the pavement rather than the 
pavement itself that carries the load. The 
plnsiral characteristics which are of such 
primary importance aie furnished by the 



Determining proportions of sand, 
silt, clay, and so on, in a soil sam¬ 
ple, by taking hydrometer readings 


soil constituents and the imestigation of 
these constituents, together with their pei- 
iormance in various combinations has pro¬ 
ud ed the piogram for the Bureau’s sub¬ 
surface research. 

Samples of soils fiom all parts of the 
linited States are sent in to the Bureau 
testing laboratory at Arlington, Virginia, 
lust across the Potomac from Washington 
The findings which the laboratory tech¬ 
nicians obtain from the tests frequently 
depend upon abstruse mathematical formu¬ 
lae unintelligible to the layman, but the 
tests themselves are not highly complicated, 
although they involve the greatest precision 
and care. 

These tests, developed in the laboratory 
of the Bureau of Public Roads, have de¬ 
signedly been made general enough in na¬ 
ture and broad enough in scope to serve as 
a basis for the activities of State Highway 
Departments and highway engineers in de¬ 
termining the properties of soils differing 
radically in character and existing under 
the radically different climatic conditions 
encountered m the United States. They also 
contribute materially to the education of 
student highway engineers through pro¬ 
viding engineering schools with the same 
basis for their educational activities. 

The knowledge made available by such 
tests enables the highw’a> engineer to know 
in advance how the soils which he must 
work with will react under varying condi¬ 
tions of moisture, pressure, and climatic 
changes. If the soils are deficient in cer¬ 
tain qualities, the tests indicate what ma¬ 
terials should be added, and in what pro¬ 
portions. Although soils differ widely, and 
are subject to wide changes under varying 
conditions, the tests tend to give the high¬ 
way engineer the same degree of exact 
knowledge about the materials he must 
work with, as is possessed by the engineer 
who works with steel and stone. 


I 


Men Past 40 

MAKE THIS 
AMAZING TEST 

\ STARTLING new book now tells vital 
-jl facts that may explain many mysterious 
and often frightening symptoms, which ap¬ 
pear m many men past 40. In millions of 
cases, doctors say. the vital prostate gland 
(found only m men) Mails to degenerate 
m the years between 40 and 50. This gland 
is not even known to many laymen—but its 
s\ mptoms are easily xecognized Vdien 
‘‘hypertrophy 1 ’ ot this gland sets in, the 
victim's first warning is usually a need to get up 
sev eral times a night Often he complains ot othei 
‘ bladder’ sj mptoms sometimes ot aching back and 
legs, pains m the feet or ot unexplained “blues” 
and lack of ambition and strength If negleited, 
this condition maj reach the stage where dangerous 
gland suigeij is neeessarv 

This book, called “Win Mam Men Ai e Old Vt 
Forty,” not oniv explains about this common gland 
condition but tells how thousands of men have* 
banished these svmptoms through a simple, drug- 
less treatment, used a few minutes each day right 
at home No medicines—diets—massage—violet 
i a vs This THERMAL AII) Method uses the same 
pnnciple so widely advocated by leading doctors 
Tested bv over 100,000 men 

White now- for vour copy of this book, and also 
get details of genetous Test Offer Fmd out why 
thousands say * “I felt ten yeai s younger in a 
week)” No obligation—but write quick if vou want 
to be sure of getting your copv Address—W J, 
Kirk, President, The Electro Thermal Co., 9671 
Morris Ave , Steubenville, Ohio. Western Address 
Dept 90-R, TOO Wm Fox Bldg., Los Angeles, Calit 


Win* Mogey & Sons, Inc. 

Founded 1RSS 

Highest grade Usual and photographic in¬ 
fracting telescopes Write foi catalogue. 

Plainfield, N. J. 


IDLE GUNS 

They Pay No Dividends 

E ACH gun you own repiesents an in¬ 
vestment ot good haul cash. But like 
idle money, an idle gun pavs no dividends 
This winter don’t let jour guns become a 
“tiozen asset.” Keep them going and xe- 
ceive regular dividends from your gun 
mi estuient 

No need to Uv join guns away when the 
hunting season is over. Let us tell you 
about the National Rifle Association plan 
of all-year shooting—a plan which enables 
vou to win medals and trophies of National 
significance while piactieing with rifle and 
pistol at home Marksmanship prizes valued 
at $3,000 will be awarded this winter Find 
out how easy it is to win these handsome 
decorations 

Investigate the v a nous other N R A 
services, too The home range shooting 
program is but one of the many privileges 
of membership Other benefits include a 
vear’s subscription to the AMERICAN 
RIFLEMAN, leading fireaims magazine, 
the chance to buv Government i files direct 
from the W T ar Department; the services of 
a staff of experts to help solve your shoot¬ 
ing problems; an opportunity to take an 
active part in the fight against unsound 
anti-gun laws. 

Get more value out of jour guns—more 
sport out of vour shooting dollars. The 
coupon below will bring you full par¬ 
ticulars. Clip and mail it today. 


NATIONAL RIFLE ASSOCIATION 
812 Barr Building 
Washington, D, C. 

Gentlemen- 

Yes—I would like to know how l can wm 
tne*dab and trophies at home. Please send me 
your free booklet “How to get the maximum 
value and enjoyment out of your guns.” A sample 
copy of the AMERICAN RIFLEMAN magazine 
will also be sent you if you attach Ste in stamps 
to cover mailing. 

M> Name. ,, . .. „„ .... . .. ... 


Street... . .. 

State. . ..... . .... 







Ooks SELECTED BY THE EDITORS 


THE HERSCHEL CHRONICLE 

Edited by Constance A Lubbock 

T HIS is tile life story of William 
HerscheL the great astronomer, and 
his sister Caroline Herschel, edited by 
the former’s granddaughter. Herschel 
was a German musician who emigrated 
to England and suddenly, at the age of 
35, became deeply fascinated by ama¬ 
teur astronomy. He determined to own 
a telescope and tried a refractor but, 
discovering its drawbacks, became an 
amateur telescope maker and made a 
reflector. The rest of his romantic career 
followed according to ideal pattern, 
ending in old age with the highest at¬ 
tainments and honors, including the dis¬ 
covery of Uranus, and the origination 
of the island universe theory. 

Herschel made no end of telescopes, 
small and large. How like 1933 reads 
the following, dated 1775, from this 
book: “Every leisure moment was eager¬ 
ly snatched at for resuming some work 
which was in progress, without taking 
time for changing dress, and many a 
lace ruffle (which were then worn) was 
torn or bespattered bv molten pitch, 
etc.” It was HerscheFs sister, boon com¬ 
panion in all his telescope making ad¬ 
ventures, who wrote this. She continues, 
speaking of his mirror polishing: “By 
way of keeping him alive I was even 
obliged to feed him by putting the 
victuals by bits into his mouth: this was 
once the case when at the finishing of a 
7-foot mirror (note: 7 ft.f 1.) he had not 
left his hands from it for 16 hours to¬ 
gether.” His eager enthusiasm met no 
rebuke at home: “I saw every room 
turned into a workshop,” his indulgent 
sister and housekeeper wrote. “A cabi¬ 
net maker making a tube and stands of 
all descriptions in a handsomely fur¬ 
nished drawing room, Alex putting up 
a huge turning machine in a bedroom, 
for turning patterns, grinding lenses, 
and turning eyepieces.” She, too, made 
mirrors. She also read to Herschel while 
he polished his mirrors. Before 1795 
Herschel had made more than 200 
6.4-inch mirrors, his price being 200 
guineas each (about 1000 dollars—and 
he got it!), 150 mirrors of 8.8-inch di¬ 
ameter, and 80 of 18.7-inch diaineter 
(3000 guineas!). 

The book is a minutely detailed ac¬ 
count of his notable life, with many 
letters and anecdotes, and has 383 text 
pages. Most of it is about astronomy 
rather than telescope making.—$6.20 
postpaid— A. Q. I. 


GREAT MEN OF SCIENCE 

By Philipp Lenar d, Prof. PhysHeidel¬ 
berg 

T HIS book contains accounts of the 
lives and the influence on the devel¬ 
opment of science of about 40 leading 
scientists of the past. It will interest 
those who are interested in the history 
of science. Though the translation from 
the German is good, the style is still 
Teutonic—not exactly sparkling. 382 
text pages.—$3.15 postpaid.— A. G. I. 


THE LOGIC OF SCIENCE 

Bv William G. Ballantme 

I F you have the itch to organize—plow, 
harrow, roll, cultipack, and reseed— 
your thinking processes as they apply 
to clear thinking in connection with 
scientific theory, here is a book which 
will give them heroic treatment. It con¬ 
cerns such things as facts, observation, 
primary inductions, secondary induc¬ 
tions, causation, hypotheses, inductive 
arguments, fallacies, proof, and so on. 
This hook of 225 pages is not light 
reading but it will be good for you, if 
>ou have enough persistence to stick to 
it.—$2 15 postpaid.— A. G. 1. 


THE UNIVERSE AND LIFE 

By H. S. Jennings , Prof . Zoology , Johns 
Hopkins 

T HIS 94-page book contains three lec¬ 
tures on religion in the light of sci¬ 
ence and philosophy. The author, one 
of America’s foremost men of science 
and the writer of “The Biological Basis 
of Human Nature,” a widely read book, 
is one of a group who link religion 
rather closely with science. He is 
against the mechanistic interpretation 
of the universe.—$1.65 postpaid.— 
A. G. L 

MANCHOUKUO, CHILD OF 
CONFLICT 

By K . K. KaivahamL Washington Cor¬ 
respondent of The Tokyo Hochi Shim- 
bun 

S INCE the publication of “Japan 
Speaks”, the author, who had ob¬ 
tained much of bis data for that volume 
second hand, as it were, has visited 
Japan, China, and Manchoukuo. As an 


inevitable result, he speaks with greater 
assurance and authority m “Manchou¬ 
kuo, Child of Conflict” and has in¬ 
corporated in this latest book facts and 
observations obtained first hand, ap¬ 
proaching the same problem from the 
viewpoint of human rather than his¬ 
torical factors. The book should be read 
by all citizens who wish to understand 
the present status m the Far East, and 
particularly by those who wish to un¬ 
derstand the Japanese people, their 
viewpoint and problems, as they may 
bear upon future relations with this 
country.—$2.15 postpaid. 

AIR CONDITIONING 

By /. A . Moyer and R. U. Fittz 

^ IRE for the first time in one vol¬ 
ume is a complete treatise. The 
first half of the book covers theoretical 
fundamentals and discusses such phases 
of air conditioning as air filtration, re¬ 
frigeration, humidity control, and so on. 
The second half gives a thorough study 
of design requirements, including such 
features as examples of typical air con¬ 
ditioning designs with the necessary 
calculations for theaters, restaurants, 
food factories, textile mills, and so forth, 
also giving attention to recent advances 
m household, office building, railroad 
train, and theater applications.—$4.20 
postpaid. 

ALTERNATING CURRENT 
CIRCUITS 

By M. P. Weinbach, Prof . Elect. Engr. 9 
Univ. Missouri 

“HHHAT circuit theory has the broad- 
JL est general application in all fields 
of electrical engineering has long been 
conceded. That greater emphasis should 
be laid on the generality of the subject 
has been realized only recently by prac¬ 
ticing engineers and by teachers of 
electrical engineering. This book has 
been written with this definite aim in 
view. It presents a rational treatment of 
circuit theory.”—Author’s preface. The 
book fits the requirements of college 
senior engineering.—$4.70 postpaid. 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDD Y 

Member of the New York Bar 


Radio Tube Patents Granted 

P ATENTS No. 1909051 to Freeman and 
Wade, engineers of the Westmghouse 
Electric and Manufacturing Company, re¬ 
lating to the indirectly-heated cathode A. C. 
tube and No. 1911021 to Kimmel and 
Sutherlin, of the same companv, relating to 
the directly-heated cathode A. C. tube, 
were recently issued The Radio Corpora¬ 
tion of America is now manufacturing these 
tubes under a license from Westmghouse. 

It was the development of these two 
types of A. C. tubes bv the Westmghouse 
research laboratories which made possible 
the change from battery operated to alter¬ 
nating current receivers, m the fall of 1927. 

Eye “Institute” Curbed 

T HE Federal Trade Commission has oi- 
dered Natural Eyesight Institute, Inc., 
Los Angeles, to cease representing that as 
a result of the purchase and use of its 
“system” it will no longer be necessary for 
a customer to wear glasses. 

The company is also not to asseit that 
there is nothing which glasses can do that 
the eyes cannot be taught to do better, or 
that most people can get rid of glasses in 
90 days or any other period. 

The Commission found that in a sub¬ 
stantial majority of cases where patients 
have used glasses to correct defects of vis¬ 
ion, it is not possible through such “natural” 
methods as promoted by the respondent to 
remove these defects or so far alleviate them 
as to make it possible successfully to re¬ 
move glasses. 

The Commission issued its order with the 
qualification that, inasmuch as the ques¬ 
tion whether relief from far-sightedness, 
near-sightedness, astigmatism, cross-eyed 
conditions, or defects of vision due to ad¬ 
vancing age, is obtainable in certain in¬ 
stances through the purchase and use of the 
respondent’s “system,” is a matter of opin¬ 
ion, nothing in the Commission’s order shall 
prevent the respondent from representing 
that in certain instances relief has been ob¬ 
tained from such defects through use of its 
“system.” 

Suggestive Trademark 
Registered 

I N ex parte The Atlantic Refining Com¬ 
pany, First Assistant Commissioner Kin- 
nan held that the company, of Philadel¬ 
phia, Pennsylvania, is entitled to register, 
under the Act of 1905, the notation “Safety- 
Kleen” is a trademark for liquid dry 
cleaner. 

In his decision, after stating that while 
the mark is highly suggestive, it is not 
merely descriptive and noting that registra¬ 
tions^ had been granted of fairly similar 
notations, the First Assistant Commissioner 
said; 

‘Tt appears further the applicant is the 


owner of registration No. 233413 issued 
Sept. 27, 1927 of the mark ‘Safti-Klen’ used 
upon a liquid cleaner. It is evident the ap¬ 
plicant is seeking registration of a variant 
of this registered mark which it alreadv 
owns. It is thought registration should not 
be denied in the instant case since the 
mark here sought to be registered is no 
more descuptive than that involved m some 
of these other registrations as, for example, 
The Super-KIeen.’ ” 

British Patent Law 

I N a recent bulletin, the Department of 
Commerce called attention to changes m 
British patent law under the new Patents 
and Designs Acts. One point, quoted below 
from the bulletin, is of particular interest* 
“The Patent Office search should be of 
greater value than hitherto, for although 
the Act does not specifically direct the 
Comptroller to extend his search, yet it em- 
poweis him to cite documents other than 
British Patent Specifications, and it would, 
therefore, appear to be possible for inter¬ 
ested parties, instead of going to the 
expense of lodging an opposition, to direct 
his attention to relevant documents ” 

Obesity “Cure” Advertising 
Restrained 

T HE Federal Trade Commission has or¬ 
dered E. Griffiths Hughes, Inc., Roches¬ 
ter, New York, dealer in proprietary prepa¬ 
rations, to stop representing that its “Krus- 
chen Salts” constitutes a cure or remedy 
for obesity or that it will of itself reduce 
excess fat. “It’s the little daily dose that 
does it,” according to one of the advertise¬ 
ments of “Kruschen Salts.” 

“Kruschen Salts” is a saline laxative, 
containing magnesium sulphate, sodium sul¬ 
phate, potassium sulphate, sodium chloride, 
citric acid, and potassium chloride. 

Five physicians and one pharmacologist 
testified on behalf of the Commission to the 
general effect that a preparation of the con¬ 
stituents as listed above, and taken m the 
dosage recommended, does not constitute a 
treatment for obesity and will not of itself 
reduce excess fat. 

Five other physicians testified on behalf 
of the company to the effect that they gave 
Kruschen Salts to various patients, who, 
after a time, showed losses in weight. How¬ 
ever. the Commission found that these tests 
were not scientifically conducted and “were 
not of such a character as to warrant the 
conclusion or to be the basis of an opinion 
that the taking of the Kruschen Salts ef¬ 
fected any reduction in weight that might 
have ensued in such cases.” 

The Commission found that “the repre¬ 
sentation that Kruschen Salts is a treat¬ 
ment for obesity and that it will reduce 
excess fat, taken in connection with the 
fact that Kruschen Salts is a saline laxative 
and is designated as such by respondent 


and is advertised as having the therapeutic 
functions of saline laxatives m general, 
gives it such an additional sales appeal as 
not only to increase its sale at the expense 
of others but also has the tendency and 
capacity eventually to drive other saline 
laxatives from the market that are not so 
represented and thus unduly to restrain 
trade m the general commodity of which 
Kruschen Salts is a tvpe.” 


Radio Patents Put in Interference 

P ATENT applications involving a “trans¬ 
formerless radio receiver operable inter¬ 
changeably on alternating or direct current” 
have been declared in interference m an 
action started recently by the United States 
Patent Office. 

The applications involved in the action 
are those attributed to II. G. Cism of New 
York, serial No 592,586 and to Theodore 
Wuerfel, serial No. 638,549. According to 
notations on the papers covering the inter¬ 
ference action, Mr. Cism filed his applica¬ 
tion on February 12th, 1932, while the 
Wuerfel application hears a filing date of 
October 19, 1932. 

The interchangeable A.C -D.C. feature 
embodied in these patents is an essential 
part of the tiny midget receivers which have 
been introduced during the last year and 
which have had wide sale. 


Trademarks in Different Fields 

I T was recently held by First Assistant 
Commissioner Kmnan that Central City 
Chemical Company, of Chicago, Illinois, is 
entitled to register, as a trademark for an 
insecticide, the notation “Lix”, notwith¬ 
standing the prior adoption, use and regis¬ 
tration by Vick Chemical Company, of 
Greensboro, North Carolina and Philadel¬ 
phia, Pennsylvania, of the notation “Vicks” 
as a trademark for medicated salve, nose 
and throat drops, et cetera. 

In his decision the First Assistant Com¬ 
missioner said; 

“It is, of course, settled law that if the 
goods of the parties possess different de¬ 
scriptive properties the marks may be the 
same. . . . 

“There is no showing that opposer ever 
intended or represented to purchasers that 
its goods were or could be used as insecti¬ 
cides. The opposer’s goods, intended as 
they are for use by direct external applica¬ 
tion to the body of human beings or, as to 
the liver pills, internal use, are not deemed 
to belong to the same class as this term can 
be reasonably or is authoritatively defined 
to which the applicant’s goods belong. The 
respective goods are wholly dissimilar in 
appearance, in purpose, function, opera¬ 
tion, and would seem necessarily therefore 
to possess different descriptive properties 
to such an extent that confusion would be 
almost impossible.” 
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The Science of j 

Human Reproduction j 

By H. m'P arshlev, Sr.D.. 1 

Prof. Zoology. Smith College 1 

HHH1S N a lather advanced tct- ( 

"*■ entifie treatise <m the biological 
aspect;? of sex, in contradistinction j 

to the nowaday familiar books on j 

the psychological aspects of the 
Name subject It explains, in more ! 

detail than any non-medical book | 

we know of. the physiology of the | 

mechanism of human reproduction * 
germ cells, sperms, eggs, fertihza- j 

tion. sex chromosome mechanism, 
the organ? of reproduction, preg¬ 
nancy. the life of the embryo, and 
so on On account of the amount ( 

and depth of detail regarding the | 

vital points contained in this book. i 

it will appeal especially to mothers 
and fathers of better than average : 

intelligence, and to others who wish I 

to know quite precisely and seri¬ 
ously the whole physiological proc¬ 
ess of reproduction and develop- J 

ment up to birth. i 

It contains a long chapter on 
sex glands, a chapter on sex 
behavior, and a caiefully selected 
bibliography of other books on 
cognate subjects It has 305 pages : 

and 66 anatomical drawings, some j 

of which are better and more ex- ( 

plaoatorv than any hitherto pub- ' 

fished.—$3.65 postpaid. 

The Story of 
Earth and Sky 

By Carleton and Heluiz Wash- \ 

burne , uitk Frederick Reed 

TF vou have a son or daughter. * 

aged 10 or more, whom vou j 

would like to interest m science, , 

we heartilv recommend this book | 

for that purpose. It deals with earth 
history and astronomical science, j 

and is a rare combination of inter- ] 

e>t, real adaptation to the juvenile I 

mind, and perfectly authentic mu- j 

enee. Here are some of its chapter I 

heads: The Earth is Formed: Life; I 

Animals Begin to Live on land; ; 

The Age of Furry Animals; Creep¬ 
ing Ice: A Boy of Long Ago; Hunt¬ 
ing the Saber-tooth Tiger; Win j 

No One Li von on Mercury'; An 
Imaginary Trip to Mar-; Stories i 

from the Skv. Children would like 
this book <incidentally, *h> would 
vouC After devouring h> contents. 

J. V, L. aged 10, wrote: 4 ‘ *The 
Story of Earth and Sky’ is very in¬ 
teresting. Children can understand 
the words—they are not ten miles 
long. The chapters about stars are 
very interesting. I am sure other , 

people will enjoy this book as much j 

as I did.”— $3.70 postpaid. f 
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ACROSS THE EDITOR S DESK 


“rflHEY are making ice cream by the mile 

| now, instead of by the gallon. Revolutionaiy 
changes have succeeded in making an exact 
science of the manufacture of America's favorite 
dessert, instead of mere!) an art with all the vagarie*> 
to which an art is subject/’ This is the opening of 
an interesting and informative story by Milton 
Wright, which is scheduled to appear in our Janu¬ 
ary number. Mr. Wright goes on to describe not 
only the manufacture of ice cream bv this new 
method but also to tell something of the inventor 
of the system and of his method of procedure in 
developing a large industry around his invention 
after it had been reduced to practice 

m 

’"Mortar test pieces to which have been added from 
five to six pounds of sugar to each hundred pounds 
of lime have shown an increase of tensile strength 
up to 60 percent. . . . The increase in the strength 
of mortar has been interpreted by specialists as 
meaning that stronger buildings . . . are possible 
with the general acceptance by the building trades 
of the sugar-sand-lime formulas which will be rec¬ 
ommended upon the completion of the Institute’s 
work.*’ This reference is abstracted from an article 
now ready for publication, in which are described 
many of the industrial applications of sugar, and 
of the possibilities that appear in the research work 
•which is now being conducted at Mellon Institute 

• 

Rare patience combined with a thorough knowl¬ 
edge of motion picture technique has enabled Stac) 
Woodard to obtain photographic lecords of amazing 
battles between inhabitants of the insect world. 
Trapdoor spider vs cricket; centipede is. sand 
cricket; cricket vs. cricket; wasp vs. cricket; and 
scorpion vs. scorpion are some of the battles which 
Mr. W r oodard has watched and photographed, and 
in some cases has purposed staged before the lens 
of his camera. W"e have been fortunate in obtaining 
from Mr. Woodard a series of unusual photographs 
showing some of the stages in these battles to the 
death. These photographs -will be reproduced in our 
next issue, together with an article prepared b\ 
Mr. W oodard, 

# 

For a generation one of the man-made wonders 
of Eg)pt has been the Assouan Dam, located 550 
miles south of Cairo. On page 258 of this issue is 
an article by Hamilton M. W T right, telling of the 


huge water storage piojects now under way in Egypt 
and mentioning the Assouan Dam Mr. Wright has 
also prepared for us another article which deals 
with the dam in particular, and relates how some 
unusual engineering problems were recently met and 
solved while raising the height of the dam for the 
second time since it was originally completed. Mr. 
W right is particularly competent to write on the 
subject of engineering in Egypt, as he has spent 
much time and study at the site of the piojects His 
second aiticle w r ill appear next month. 

# 

Hardly a day passes but that newspapers make 
mention, m some wav or other, of battle cruisers 
and of the arguments pro and con regarding the 
building of these ships which are so vital to na¬ 
tional defense. Just what constitutes a cruiser, and 
what are the various divisions into which certain 
t\pes of cruisers fall? W 7 e have ready for publica¬ 
tion an article entitled “The Development of the 
Modern Cruiser.” by Henry E. Rossell, Commander 
< C.C.), U.S N. The reader who has not had the time 
nor the desire to delve deeply into the subject of 
naval cruisers will find that this article presents 
the essential facts and will give him a background 
that will be invaluable in following the international 
discussions which will inevitably continue for some 
time to come. 

# 

“Wliat It Means to Be Lazy” is the title of an 
intriguing article prepared for us by Dr. Donald 
A. Laird. In this article, to be published next month, 
Dr. Laird looks at the subject of human laziness 
from the point of view of a psychologist. William 
Makepeace Thackeray was called lazy by his school¬ 
fellows. Montaigne, the French essayist, was lazy 
and languorous at 17. And so on, through history 
and modern times, it can be pointed out that cer¬ 
tain people who have achieved piominence in their 
own lines of endeavoi have at some time or other 
been characterized as lazy. Just what constitutes 
laziness? Is it a wholly undesiiable characteristic, 
and can it be cured? Theie is one main factor that 
governs indolence and laziness in the average per¬ 
son. What this factor is will be found in Dr. Laird’s 
article. 
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'■/tiend in the house 





There are many fine things in life that we take almost 
for granted. Health, water, sunlight, green fields, loyal 
friends, a home to live in.... Not until some mischance 
deprives us of these priceless possessions do we learn 
to esteem them at their true value. 

It is in much the same manner that most people re¬ 
gard the telephone. Millions of men and women have 
never known what it is to be without one. Each day, 
each week, each year, they use it freely, casually, as 
a matter of course. 

The telephone has won an important place for 


itself in life and living because of service rendered. To 
keep friend in constant touch with friend, to help 
manage a household smoothly and efficiently, to give 
larger scope and opportunity to business of every kind, 
to protect loved ones in time of unexpected danger 
•. • this is the task of the telephone. 

It stands ever ready to serve you — to carry your 
voice and your words to any one of millions of other 
telephones in this country or in foreign lands. You 
are in touch with everything and everybody when you 
have a telephone. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
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**« . ,.v 
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ALOFT FROM THE 
DEEPEST HOLE 


1 00KING straight up inside the steel derrick of 
J the world's deepest well—Lillis-Welch No. 1— 
in the famous Kettleman Hills district, about half 
way between San Francisco and Los Angeles, Cal¬ 
ifornia. How infinitely exacting a task is that of 
drilling a very deep well—a task which demands 
the very utmost pains and care lest little slips and 
errors be the cause of big troubles—will be gath¬ 
ered from the vivid account which opens on the 
opposite page. Drilling to ordinary depths requires 
ordinary skill but, as the depth increases, the 
chances of failure are increased disproportionately. 


252 



Black Gold— 
Three 
Miles 
Down? 


By ANDREW R. BOONE 


HP HERE are two methods of 
drilling wells, the percussion 
method and the hydraulic ro¬ 
tary system. In the former, 
which is the older, a long, 
heavy, solid iron tool is churned 
up and down in the hole and 
its lower end, which bears a 
blunt chisel edge, actually frag¬ 
ments the rock by means of 
blows. In the newer system a 
drill bit rotates continuously on 
the bottom of the hole like any 
ordinary drill, being turned by 
means of a long string of pipe 
(which is used, incidentally, to 
pass liquids down and thus 
bring cuttings up). Power to ro¬ 
tate this pipe is transmitted to 
it through a square rod which 
permits vertical adjustment 
during work. This is shown in 
the photograph at the top of 
page 254 .—The Editor . 


changes in equipment, Mr. 
McAdams believes he could 
go to 12,500 feet. I have 
heard other oil men discuss 
the possibilities of extending 
their operations down to the 
three-mile limit. They think 
they can reach this distant 
horizon, but that few opera¬ 
tors will attempt to go so 
deep until the present visible 
supply of oil dwindles to the 
point where rising prices will 
justify the high cost. 

Mr. McAdams, in consid¬ 
ering deeper drilling, looks 
on the subject with con¬ 
siderable modesty. Having 
achieved a record depth, he 
plans to pursue the pres¬ 
ent investigation to 11,500 
feet. With a larger drum 
spool, steel cable 1% (in¬ 
stead of the present 1%) 
inches in diameter, a four- 



All photograph', by the Inman Co 


Lillis-Welch Well No. I, at Kettleman Hills, 
towers like a lone sentinel above the desert 


D RILLING an oil well to a depth 
of over 11,000 feet, as has recently 
been done on the edge of Cali¬ 
fornia’s famous Kettleman Hills, whose 
large producing wells give promise of 
great fortunes to come, gives rise to 
three pertinent questions: Will it prove 
possible to go still deeper and reach a 
depth of three miles? What are the 
problems of such deep drilling? Will 
those who risk their fortunes find oil in 
those superheated subterranean rocks? 

T HESE are not idle questions. Al¬ 
ready men are planning to probe 
deeper into the world's geological past 
with cutting hits and coring tools. Mr. 
Ed. McAdams, responsible for drilling 
the Lillis-Welch Well No. 1, approxi¬ 
mately two miles from the nearest pro¬ 
duction on the north slope of Kettleman, 
plans to extend this well to 11,500 feet 
before ceasing to explore. With certain 


foot traveling block and a 
larger steam engine, he believes he can 
extend the operation to 12,500 feet. 
“Yet,” he told me, “even with such 
equipment, mechanical failures prob¬ 
ably would cause us to lose one hole in 
five.” Even the fifth well should not be 
lost, he added, if drilling is undertaken 
by men of sufficient capital to drill past 
jammed tools or fish them out, as the 
case might be. 

The cost? He spent 251,000 dollars 
to break the old record, and will sink 
another 100,000 dollars into the Kettle¬ 
man hole before calling it a day. That 
sum, he believes, would represent the 
average cost of deep drilling, not in¬ 
cluding the lost fifth hole. 

Less than a single decade ago, men 
declared it impossible to bore two miles 
down through clay, boulders, shells, 
shale, sand, and rock: the drill pipe 
would separate of its own weight or 


twist off. But the pipe, except in rare 
instances, has not pulled apart; nor 
does it twist off as steam turns that 
finger-like, writhing column that fol¬ 
lows the turns of the hole to the bottom. 

When I discussed deep drilling with 
Mr. McAdams I expected to be im¬ 
mersed in figures dwelling upon heavier 
and stronger materials, greater power, 
higher pressures. True, change in these 
directions necessarily follows. But the 
one outstanding fact which surprised 
me was this: Not stronger materials 
alone, but principally confidence among 
the drilling crew, makes possible bor¬ 
ing to such depths. 

The problem is, therefore, in a large 
measure, psychological. When the bit 
reached 6000 feet, Mr. McAdams called 
the crew together and said, “Boys, we’re 
going very deep. From now on we will 
rehearse every movement before we at- 
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The drilling table and drill pipe attached to it rotate at 100 revolutions per minute 


calculated down the drill pipe 
and up between that pipe and 
the outside casing, 45 gallons 
ever} minute being forced 
down under great pi ensure. 
Four hours later, it letumed 
to the surface. 

Then the crew discovered 
that cuttings of shale, two 
inches long and as thick as 
vour finger, were not being 
brought up satisfactorily by 
this means. The conventional 
mud was then abandoned and 
a heavier artificial mixture 
containing iron oxide was 
poured in, which quickly 
solved the problem of draw¬ 
ing these hard chunks two 
miles straight up to sunlight. 
This change, simple as it may 
sound, tends to establish the 
limits and capacity of mud 
in deep drilling, and may 
point toward another impor¬ 
tant aid in pushing the hori¬ 
zon down another mile. 



These dials indicate weight of suspended 
measure mud flow, and note the steam pr< 


reason why few men under¬ 
take what Mr. McAdams 
has accomplished. 

Mr. McAdams said other 
things to his crew. He told 
them to think in terms of 
an 8000-foot hole. All of 
them had drilled to that 
depth before. When they 
reached 8000, they were to 
continue on, just as though 
they were performing a 
very commonplace task, ex¬ 
cept that they should take 
great care. This they did, 
in consequence of which 
Mr. McAdams reports that 
they found drilling no more 
difficult below 10,000 feet 
than a half-mile higher up. 

During more than one 
third of the time the hit 
was on bottom and was 
drilling—a record in itself, 
especially when }ou con¬ 
sider that at 10.500 feet five 
hours were required to pull 
out the drill pipe, change 


tack it. Before w T e reach 11,000 feet, 
we will have run the pipe out of and 
into the hole possibly a thousand times. 
We shall have difficulties; many tilings 
can happen. Take your time, work cau¬ 
tiously, practice every move.” 

Before the present depth was reached, 
this gang of workmen was pulling out 
of that hole a string of pipe weighing 
nearly 120 tons. A misstep or careless 
movement might break the line some¬ 
where down below and bring about 
costly delay. Of course, troubles arose. 
They're expected in these deep holes. 
Potential troubles are, in fact, a potent 


the bit and run it in again. 
In the hard formations below 9000 feet 
frequent changes were necessary. Yet, 
by using superheated steam, soft water 
in the boilers, a drilling fluid (for lubri¬ 
cation ) which was heavier than the cus¬ 
tomary mud, and by using reamers to 
keep the hole straight, they attacked 
the problem with success. 

During a year of drilling 158 bits 
were used, starting with a great borer 
measuring 25 inches in diameter and 
finishing the task with one hardly larger 
than your clenched fist. Until the two- 
mile mark was reached ordinary mud 
from nearby surface clay sources was 


Rotary drilling would not 
be possible at these depths were there 
no lubricant standing in the well. Mud 
at once makes possible rapid drilling 
and, because of the very same fact, it 
sometimes is an innocent contributor 
to the drilling of a crooked hole. 
Crooked holes cause slow drilling, fre¬ 
quent ‘"fishing” jobs, failure in correla¬ 
tion between walls (apparent when you 
consider that some deep holes wander 
7500 feet off from vertical), mudding up 
of producers, and sometimes loss of 
the hole. 

T O avoid these possibilities, as Mr. 

L. M. Spencer, Southern California 
Gas Company geologist, points out, op¬ 
erators use long heavy drill collars im¬ 
mediately above the bit and, by placing 
a reasonable amount of weight on the 
bit, they prevent buckling of the drill 
pipe. Also, he has found, by using a 
high rotary speed the bit will cut a 
clean hole instead of corkscrewing its 
way through a formation. 

Other problems, which sound difficult, 
are met comparatively easily: 

‘‘Pump pressures and volume are 
ordinarily sufficient to wash the hole 
clear of cuttings,” Mr. Spencer points 
out. ‘‘Bits are kept sharp and true to 
gage. When reducing the hole size or 
piloting ahead with small tools the new 
hole is centered with a diamond point 
or a guided pilot bit. A high degree of 
accuracy is maintained in measuring 
the weight of the bit, and crooked drill 
pipe is discarded. 

“In addition to these precautions it 
is customary to check the hole at fre¬ 
quent intervals by means of acid bottles 
or special angle-indicating-and-record- 
jng instruments. If the hole is found to 
be crooked, caused partly by rapid drill- 
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mg, it in usually plugged back and re- 
di llled; or if the angle is small the 
hole may be straightened by slowly re¬ 
dlining from the point of deviation, 
with a bit and long heavy drill collar. 
B\ using a slower speed, gravity will 
pull the bit down to the lower side of 
the hole. A whipstock, or wedge-shaped 
device, may be employed to divert the 
drill into a new direction.” 

Mr. McAdams, aftei one vear of dull¬ 
ing, had dropped his stiing several 
bundled feet deeper than any previously 
had gone. The earlier record was held 
at 10.585 feet, by Jardm Well No 1, 
owned by the Penn. Mex. Fuel Com¬ 
pany, at Tuxpan, Mexico. Before Jardm 
No. 1 was completed, however, drillers 
had stumbled on a method of holding 
the drill fluid in check. No doubt it ac¬ 
counts in large measure foi their 
success. 

HEN a string of drdl pipe has 
been run in to a depth of 10,000 
feet it represents a weight of about 
120 tons. It hangs by the slender strands 
of steel cables running down from the 
steel tower. To lelieve this great weight, 
which in time would stretch the pipe 
nearly 100 feet, a float valve near the 
bottom of the drdl pipe enables the 
fluid to flow down and out, but never 
up, inside tlie drill stand. A pressure 
of 1400 pounds to the square inch at 
the pumps forces the thick stuff down, 
there to emerge from the perforated bit 
under a 150-pound pressure. Thus, the 
pipe tends to rest on a pillar of mud 
at the bottom of the hole; yet this re¬ 
lieves the weight only about one tenth, 
the rest being borne by the superstruc- 
tuie away up above. 

Heat often brings trouble, too. In 
Lillis-Welch Well No. 1, when a quart 
of nitroglycerine was being lowered to 
Mioot the pipe, after circulation had 
been lost when the mud had cut the 
pipe m two, the great heat set off the 
explosive prematurely. Such was its 
force that it cut the drill pipe into three 
pieces. Yet it did not puncture the 
seven-inch casing surrounding it! Pic¬ 
ture the difficulties of this type of work, 
trying to repair damage two miles dis¬ 
tant, where the water attains a pressure 
of 4330 pounds to the square inch and 
the thermometer reaches 240 degrees 
Fahrenheit! Yet there are compensa¬ 
tions : the pressure of the mud or water 
is sufficient to hold back the earth, and 
drilling continues without the necessity 
of lowering casing to guard the drill 
pipe. 

But what happened when the mud 
cut the tool joint pin at 2500 feet, thus 
breaking the string of tools into two 
lengths, one standing on the bottom, 
the other suspended from the rig? 
Though the string was tight, since it 
broke while drilling, the lower segment, 
more than a mile and a half long, actu¬ 


ally recoiled eight feet. When at last it 
was pulled horn the hole, 6000 feet ot 
pipe was found to be wavy from the 
lecoil. This was easily straightened, in 
fact, bent pipe usualh can be stiaight- 
ened unless it actually has ‘'cork¬ 
screwed,” when it is fit only for the 
I link man. 

O F course, the backers of this very 
deep well weie inteiested in find¬ 
ing oil, but they have done more The) 
have brought to light new information 
on deep beds that will be of great value 
to the oil industiy in the lutuie. For 
example, drilling commenced in the 
Tulaie foimation of the Pliocene gioup 
of strata—a vellow clav, interspersed 
with rocks. From this fresh water de¬ 
posit. the bit pushed into marine blue 
shale at 680 feet, in which it continued 
for another 6000 feet, wheie it entered 
brown shale, of Upper Miocene age 
At 8011 feet the tools struck the Tem¬ 
blor zone of the Miocene. This is the 
formation from which most of the Ket- 
tleman Hills production comes, but the 
bit went down to strike the tough Krev- 
enhagen shale, of Oligocene age, at 
9570 feet, extending down to 10,825, 
where the bit encountered four feet ot 
oil-bearing sand. At 10,922 the bit was 
boring through brown shale, and was 
immersed in oil sand at 10,944. 

Already the tools have entered the 
Eocene—lower rocks of a still earlier 
epoch. Upper and Middle Cretaceous 
lie below. So little very deep drilling 
has been done in California, by which 
comparisons may be made, that the 
thickness of the Eocene and Cretaceous 
bodies cannot be estimated accurately. 
The important fact is this; the drill 


penetrated near the 11,000-foot level 
into oil sands in formations which pro¬ 
duce oil elsewhere m Califoima, but 
at higher levels. Possibly flush produc¬ 
tion will be encountered here m one of 
these, but at what depth no one < an 
predict. 

As for the future, deep drilling un¬ 
doubtedly will be profitable only when 
each well is supported by large acreage, 
in order to guarantee production over a 
long period of time, and when a large 
bod) ot oil-bearing sand is found, m 
order to provide a sufficient volume of 
the 4w black gold” to yield a commen¬ 
surate return 



Mr. Ed. McAdams, who drilled the 


world’s deepest hole, and reamer 



As deep cuttings pour into the sluice box, after a two-mile trip from below, 
this mud screen casts them out and cleans the fluid for another trip down 







A Raw Material of Many Uses 


Whole Groups of New Products, and New Methods of 
Making Old Products Better, Are Being 
Built Around Purified Cellulose 


S PRUCE forests of New England are 
yielding a new raw T material that is 
going to be talked about with in¬ 
creasing frecjuency during the months 
to come. Research chemists have per¬ 
fected a method of eliminating almost 
all of the organic matter which nature 
builds up around cellulose, and thus 
obtaining a basic material that can be 
worked into a multitude of products 
that are essential to the daily lives of 
all of us. Alpha cellulose, the technical 
name that has been applied to cellulose 
of more than 92 percent 
purity, is now commercially 
available under the generic 
name of solka. Already the 
influence of this newjavr ma¬ 
terial is being felt in such 
widely separated fields as the 
shoe trade, the manufacture 
of roofing, paper making in 
all Its branches, the weaving 
art, and the production of 
molded plastics. 

The principal source of 
supply for the producer of 
highly purified cellulose is 
spruce wood although in the 
laboratory the same material 
may be obtained from anv 
vegetable matter. In fact, 
cellulose is nature's own base 
for all \egetable matter and 
it is only a question of re¬ 
moving impurities in order 
to make available this highly desirable 
material. It is to this end that the re¬ 
search work of Brown Company. Port¬ 
land, Maine, has been directed. By 
subjecting spruce wmod pulp to the ac¬ 
tion of acids, washing baths, and 
bleaching solutions, they have found it 
possible to produce cellulose with a 
purity ranging from 92 percent upw T ard. 
Held in suspension in water, for con¬ 
venience In further steps, the fibers of 
cellulose range in size from one to one 
and a half millimeters. 

There are two general forms in which 
solka is produced; namely, yarns and 
sheets, although in each division there 
are many sub-divisions determined by 
the physical properties of the cellulose. 

In manufacturing the yarn, ma¬ 
chinery has been designed to deal with 
the material which is so elusive in its 
physical characteristics that to produce 
a continuous thread from it seems al¬ 


most impossible, but it is done. The 
cellulose fibers, after they have been 
suitably treated and thoroughly washed 
so as to remove all traces of chemicals 
and leave only the pure clean fibers, is 
formed into a continuous thread by 
means of a series of operations which 
might be likened to a cross between the 
spinning of cotton and the extrusion 
process used in the manufacture of 
rayon. The tiny cellulose fibers are lined 
up almost parallel and are formed into 
the yarn by taking advantage of a nat¬ 


ural property of jelling. In this part of 
the process the yarn is given a slight 
twist which is, m a later step, carried 
still further according to the use for 
which the yarn is desired. 

In producing solka in sheet form the 
water suspended fibers are felted and 
fed between revolving cylinders where 
the surplus water is removed and the 
material Is pressed into sheet form. 

Some of the characteristics that make 
solka such a desirable raw material to 
so many industries are: strength, high 
absorbency, low shrinkage, little stretch, 
smoothness in yarn, and uniformity of 
the final product. All of these character¬ 
istics may be readily controlled in the 
manufacturing process, and any one or 
another which may be desired can be 
brought out to the greatest extent. This 
is accomplished by regulating the puri¬ 
fication process. 

In the manufacture of shoes, alpha 


By A. P. PECK 

cellulose is finding important applica¬ 
tions. Uppers, linings, counters, box 
toes, inner soles, all are being made 
from a solka base. A web of cellulose 
is impregnated with vaiious chemical 
compounds, accoidmg to the use to 
which the final product is to be put, and 
the lesult is a uniform stock of high 
durability which can economically be 
handled m quantity production. 

Roofing materials that are tough, 
moldable, and have highly desirable 
nail gripping qualities are made by 
felting solka fibers, thus interlocking 
them in a strong web. The resulting 
sheet is impregnated with an asphalt 
compound. Beautiful fabrics 
for clothes, upholstery, drap¬ 
eries, rugs, and tapestries 
can be woven directly from 
the new cellulose yam or 
from mixtures of this mate¬ 
rial with wool, cotton, silk, or 
rayon. The high absorbency 
of the yarn and the fact that 
it is chemically inert, renders 
it particularly suitable for 
dyeing in any color. Since 
there can be no chemical re¬ 
action between the purified 
cellulose and the constituents 
of the dyes, it is possible to 
produce brilliant fast colors 
with a high degree of ac¬ 
curacy. 

M ANY types of artificial 
leathers and molded 
plastics are possibilities. Sol¬ 
ka, for certain purposes pioduced in a 
powder-like form that will pass through 
a 200-mesh screen, makes a desirable 
base for such products. Here, again, the 
purity and inert qualities of the cellu¬ 
lose are a means to an end. The chemi¬ 
cal compounds with which the cellulose 
is intimately mixed may he made in any 
desired color with the assurance that the 
presence of the cellulose will not in any 
way alter the coloration m brilliancy 
or strength. 

The economic aspects of this cellulose 
appear to have many ramifications. 
It can hardly be considered as a substi¬ 
tute for anything that is now used, as 
it Is entirely new and its possibilities 
are just being probed. Patient research 
in the chemical laboratory has made 
pure alpha cellulose possible; further 
work in both the laboratory and the field 
should rapidly uncover more and more 
practical uses for It. 



A roll of solka, the new purified cellulose of many uses, 
is fed into one end of this machine. From the other 
end comes a strip of tough, smooth shoe lining material 
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OUR POINT OF VIEW 


Elusive Television 


“TELEVISION m the Home/* “Tele- 
A vision Now Available/' “Talkies by 
Radio/’ A few years ago, newspaper 
and magazine articles carried titles such 
as these, but present-day press notices 
confine themselves almost entirely to 
brief mention of new developments m 
the tele\ision art, and the home enter¬ 
tainment side of the question seems to 
be conveniently forgotten. Win ? 

There are many phases to the answer 
to this simple question, involving both 
technical and legal aspects. True, thou¬ 
sands of experimental television re¬ 
ceivers are m operation, but they are 
in the hands of enthusiasts who are con¬ 
tent and in fact delighted with the 
merest glimmer of something that looks 
like a picture. The results that are ob¬ 
tained would not in many cases satisfy 
the critical observer who, not interested 
in the technical side but seeing televi¬ 
sion solely as a means of entertainment, 
has been educated by the perfection of 
theatrical and home movies and looks 
for comparable results in television. 

We shall not discuss here the tech¬ 
nical points of detail and field of view 
in television reception, as they have 
been adequately dealt with in this and 
other publications. Also, on page 273 
of this number there is an article which 
goes into these phases of the subject for 
the reader who is sufficiently interested 
in television to be curious about the 
“why’s and wherefore’s/’ 

One large corporation is stated to 
have ready for release a highly satis¬ 
factory television receiver for the home. 
It is said, however, that this same com¬ 
pany is withholding it from the maiket 
for two mam reasons. First, it will be 
high in price and, with the present 
state of business, the sale would be 
severely limited. Secondly, without ade¬ 
quate program facilities, even those of 
the public who would be willing and 
able to invest a few hundred dollars in 
a receiver would be loath to do so. 

The blame for the dearth of satis¬ 
factory television transmitters may be 
laid directly at the door of the Federal 
Radio Commission. That body has ruled 
that advertising shall not be a part of 
any television program and that the lat¬ 
ter shall be “for experimental purposes 
only.” This kind of caution is com¬ 
mendable in that this action may pre¬ 
vent any repetition of the blasts of ad¬ 
vertising that have done so much to 
degrade sound broadcasting. But, on 
the other hand, the restriction prevents 


the operation of self-supporting tele¬ 
vision transmitters, and without them, 
television receivers become only curi¬ 
osities, depending for their programs on 
a few scattered stations operating on 
perfunctory schedule*. 

So we come to the conclusion that the 
television situation today is in the na¬ 
ture of a vicious circle. Receivers can¬ 
not be sold because there is no demand 
lor them. The demand is limited not 
onlv because of cost but also because 
of the fact that there is little fox the 
user of a receiver to see There is little 
to see because television transmitters 
cost money to operate. Little money is 
forthcoming because television cannot 
be used for commercial purposes. 

It is our opinion that if the Federal 
Radio Commission would loosen up the 
restrictions on television and make pos¬ 
sible some foim of limited commercial 
use, we would shortly see a lapid de¬ 
velopment and expansion of a desirable 
form of entertainment for the home. 

Japan and Our Navy 

“HIPHE American naval piogram, 

J- though well within treaty limits, 
betrays the spirit of the London Tieaty, 
since it encourages an aimament race 
and renders future agi cement difficult.” 
This, from the liberal Osaka Asahi, is 
a sample, according to Hugh Byas. the 
keenly observant Tokyo coirespondent 
of The New York Times, of the manner 
m which Japanese editors are interpret¬ 
ing a step we have recently taken in the 
interests of peace and unemployment 
relief. Other Japanese newspapers have 
made closely comparable statements. 
Why? 

Again we speak for America! Japan 
has no cause to fear us; we seek only 
peace and security in the Pacific. Most 
of all, we emphatically do not wish to 
start a naval building competition, al¬ 
though we have the wealth to build 10 
to 1 against Japan, and would if compe¬ 
tition were our aim. We want the 
Japanese people to try to understand, 
however, that in entering into agree¬ 
ments for the limitation of naval arma¬ 
ments, we put all our cards on the 
table, made no mental reservations. We 
worked for such limitation for the sole 
purpose of cutting down world costs of 
fleets. 

It is plainly to he seen that those 
Japanese newspapers which made the 
statements alluded to above are not to 
be lightly accused of Jingoism. It is 
something deeper, more sinister, which 


will, if continued, have a devastating ef¬ 
fect on the good-will the Japanese peo¬ 
ple now have for America. Concurrent 
publication of the same “Hymn of Hate” 
by many newspapers exculpates their 
editors for it indicates “orders from 
above ” The Military Party is respon¬ 
sible. That party, now controlling the 
destinies of Japan and anxious, it seems, 
to spill the blood of the nation futilely, 
having decided no longer to abide by 
tieaties, draws a red herring across the 
trail leading to its own guilt by accusing 
others. 

Ameiica counts as friends the great 
mass of Japanese people and it is to he 
hoped that the\ will understand Amer¬ 
ica’s motives and discount the suicidal 
Jingoism of the Military Party before 
irreparable harm has been done. 

Duck Conservation 

O NE of the outstanding examples of 
the effects of the encroachments of 
chilization on wild life is the case of 
the duck. Breeding grounds wiped out 
by the thousands of acres prevent the 
natural increase of the fowls in num¬ 
bers sufficient to compensate foi the 
mortality created by predators and 
hunters The shooters themselves ac¬ 
count for only a sm^ll peicentage of 
the ducks killed, but they are the ones 
who are vitally interested in game con¬ 
servation. They are now whole-heartedly 
behind the Duck Stamp Bill which is 
to be presented at the coming session 
of Congress, and which offers a means 
whereby the necessary funds for proper 
conservation measures may be raised. 
By taxing each duck hunter one dollar, 
it is estimated that a million dollars 
annually will be piovided, three quar¬ 
ters of which is to be devoted to restor¬ 
ing breeding grounds and creating 
sanctuaries. The remainder of the mon¬ 
ey would be applied to administration 
and to research for better methods of 
conservation. 

Thus the shooters would perpetuate 
their sport and would save for future 
generations one of our natural heritages 
which seems now to be headed toward 
extinction. Every right-thinking con¬ 
servationist should stand firmly for the 
passage of the Duck Stamp Bill, num¬ 
bers H. R. 5623 and S. 1658. Decreasing 
game bag limits and controlling shooting 
in other ways will not suffice. Natural 
breeding conditions that are favorable 
to the wild fowl must be provided, and 
the proposed Bill appears to be the only 
adequate solution to the problem. 
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A giant irrigation project in Anglo-Egyptian Sudan, the Sennar Dam across the Blue Nile 


Harnessing the Nile 

By HAMILTON M. WRIGHT 


F ROM time immemorial, Egypt lias 
been entirely dependent for its cul¬ 
tivation on the Nile River, for there 
is in Egypt no other source ot water. 
The valley of the Nile is bounded by an 
arid desert. Outside of a narrow belt 
near the Mediterranean there is almost 
no rainfall. Relying upon the periodical 
seasonal flood of the Nile, the ancient 
Egyptians, however, attained remark¬ 
ably efficient results in irrigation by 
comparatively simple methods. 

In prehistoric times, the Mediterra¬ 
nean shores extended as far south as 
Cairo, and the Mediterranean Sea oc¬ 
cupied the area now known as the Delta 
of the Nile. As the Nile, in flood, brings 
down large quantities of silt from the 
Abyssinian highlands, the inundation 
of the Nile Valley has deposited silt to 
form the cultivated land of Egypt, 
gradually raising the valley floor and 
forming the delta of the Nile. This delta 
has existed in practically its present 
state since long before the earliest pre- 
dynastic civilization in Egypt. 

I T was the custom of the pharaohs to 
permit the water of the Nile to flow 
into large basins w r hen the river rose 
in the annual flooding of the country. 
The basin system still prevails over 
about one quarter of the cultivated land 
of Egypt, being mainly confined to up¬ 
per Egypt. In this system, the land is 
divided into compartments by banks, 
and these compartments, or basins, are 
filled with water by canals which supply 
water to the land as the river recedes. 

The water remains upon the land for 
six or eight weeks and is then run back 
through escape channels to the river 


which, in the meantime, has fallen. The 
crops are then sown and receive no 
further water. Under the basin system 
m Egypt, about 1,200,000 feddans—a 
feddan is 1.04 acres—are cultivated. 

It is only in modern times that Egypt 
has begun to store her surplus flood 
waters for use in irrigation when most 
needed, and so to do away with the 
"‘lean years"* which are a part of Bibli¬ 
cal traditions. In ancient times and 
until comparatively recent years any 
pronounced change in the normal sup¬ 
ply of water, as in the case of either 
excessive floods or drought, was usually 
expressed in the ruin and misery of 
many. Today, the water in the Assouan 
Reservoir safeguards Egypt from years 
of even the lowest water supply. 

The Egyptian Government is not only 
going ahead with vast engineering works 
to regulate the water supply scientifical¬ 
ly but has completely envisaged a gigan¬ 
tic scheme for harnessing the entire 
Nile system. This includes the second 
heightening of the Assouan Dam, soon 
to be completed, as well as other reser¬ 
voirs planned or constructed in Abys¬ 
sinia, the Anglo-Egyptian Sudan, and 
central Africa. 

At present the government of Egypt 
is seeking to adjust its irrigation devel¬ 
opments to take care of the normal in¬ 
crease in population. The government is 
also seeking to stimulate industry so 
that the country will not be almost 
totally dependent upon agriculture. 

Basin irrigation in Egypt has been to 
a large extent replaced by perennial, or 
year-round, irrigation made possible by 
the construction of dams, barrages, and 
canals. The gross area under perennial 


irrigation in Egypt is about 4,000,000 
feddans from which two, and sometimes 
three, crops a year are obtained. It is 
true that perennial irrigation existed un¬ 
der the pharaohs but upon a very small 
scale, being largely derived through the 
shaduf, or watex wheel, propelled by 
oxen and also by human labor in rais¬ 
ing the water from the river to small 
canals. Both these devices, familiar to 
every traveler, still exist and are useful 
in reaching isolated patches of land. 

P ERENNIAL irrigation was estab¬ 
lished in lower Egypt on a large 
scale by the great Mohammed Ali 
Pasha early in the 19th Century, begin¬ 
ning about 1820, when he dug a num¬ 
ber of deep canals to contain water the 
year ’round, thus permitting the culti¬ 
vation of cotton on a large scale. Then 
he started, m 1833, the great bairage 
located about 15 miles north of Cairo. 
This work, not completed until 1891, 
is really a series of four barrages, span¬ 
ning the Damietta and Rosetta arms of 
the Nile, which raise the water level 
for the perennial distribution of water 
thx ough the main delta canals. The other 
principal barrage area for perennial 
irrigation is located at Assiut, upstream 
from which is the'head of the Ibrahimia 
Canal which feeds middle Egypt, in¬ 
cluding the Faiyum. 

There is a third barrage at Esna used 
only for basin irrigation while a fourth 
at Nag Hamadi, also for basin irriga¬ 
tion, was completed several years ago. 

The barrages, therefore, between As¬ 
souan and the sea are Esna, Nag Hama¬ 
di, Assiut, Delta Barrage (below Cairo), 
and Zifta on the Damietta branch of 
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the Nile, while projects for a barrage 
somewhere on the Rosetta branch of the 
Nile are being studied. The function of 
all these barrages is not to store water 
—although they do store some—but to 
raise the level of the Nile so that the 
water can be diveited by canals Ow¬ 
ing to the slight slope of the river and 
the large range between flood and low 
stage, it would be difficult without these 
barrages to keep the canals running at 
low water. 

From February and Maich onward 
no water is allowed to escape to the sea. 
The sluices at the barrages are closed 
and earthen banks are built across the 
mouth of the Nile neai the sea These 
banks serve to keep salt sea water out 
of the river. During this low-water sea¬ 
son, water is carefully regulated by the 
Assouan Dam and the Assiut, Delta, 
and Zifta Barrages. 

W HEN the flood rises m July and 
August, it becomes necessary to 
cut down the embankments which have 
closed up the Nile from the ocean, since 
the flood supplies more water than the 
canals can carry and so water must es¬ 
cape to the sea. 

The extension of perennial, or year- 
’round, irrigation to middle Egypt was 
rendered possible by the construction of 
the Assouan Dam, the present work on 
which I shall describe in a subsequent 
article. By its original construction, the 
Nile Valley south of Assouan for more 
than 200 miles was converted into a 
gigantic reservoir. 

Supplementary to the Assouan Dam 
as sources of water supply for appor¬ 
tionment through Egypt, several other 
gigantic reservoirs are planned. One of 
these will be located at Lake Albert; 
another at Gebel Aulia, 30 miles south 
of Khartoum; while the great Sennar 
Dam constructed in the Blue Nile in 
1926 and the proposed reservoir at Lake 
Tana, Abyssinia, will have important 
benefits in regulating the flow to Egypt. 

The principal water supply of Egypt 
during the flood season—that is in 
August and September—comes from 
the Blue Nile, at Khartoum, which dis¬ 
charges 5700 cubic meters of water per 
second, or 70 percent of the total amount 
of water coming down to the Assouan 
Dam at that time. The White Nile dis¬ 
charges 800 cubic meters of water per 
second or 10 percent of the total, and 
the Atbara River which, like the Blue 
Nile, starts in Abyssinia, supplies 1700 
cubic meters of water per second or 20 
percent of the water going down to 
Assouan during the summer. 

By the following April, the flow of 
the Blue Nile falls down to an average 
of 120 cubic meters per second, at 
Khartoum, while no flow at all is re¬ 
corded for the Atbara during the months 
of January, February, March, April, 
and May, The White Nile at Khartoum 


has its maximum discharge m October, the first benefits m the summer of 1939. 

the average being 1400 cubic meters per The reservoir will drown a large part 

second, falling to 540 cubic meters per of the White Nile province. In prepara- 

second in April at which time the White tion of this article, the writer visited 

Nile contributes an average of 82 per- the Gebel Aulia site m March of this 

cent of the water supply going to Egypt, year and found a large and substantial 

The discharge of the colony with hundreds of 

well built houses estab¬ 
lished for the forces to 
carry on the work. 

Preliminary surveys 
for a reservoir have 
been made at Lake Al¬ 
bert which may be re¬ 
gal ded as the effective 
source of the Nile for 
piesent irrigation pur¬ 
poses. Lake Albert has 
an area of 5300 square 
kilometers and lies part¬ 
ly in Uganda and partly 
m the Belgian Congo 
The function of the 
reservoir to be created 
by the Lake Albert dam 
will be to store the rain¬ 
fall of wet years for use 
m dry years, equalizing 
as far as possible the 
flow from Lake Albert. 
As the maximum range 
of levels that would have 
to be controlled by the 
Lake Albeit Dam is 10 
meters, the amount of 
controllable stored water 
in the reservoir would 
be over 50,000 million 
cubic meters, more than 
10 times that behind the 
twice heightened As¬ 
souan Dam. 

T HE average outflow 
of Lake Albert along 
the Albert Nile is reck¬ 
oned on a conservative 
estimate to be about 
19,000 million cubic me¬ 
ters a year, and this is 
there is no danger of the amount that will m 

the silt deposit choking the reservoir, the future be discharged year by year. 

The Gebel Aulia Reservoir will be but not evenly throughout the year. As 

filled during July, August, and Sep- much water as possible will be allowed 

tember, by water that would otherwise to flow out during the ^timely” period, 

flow to the sea. It will stand full until that period of the year when Egypt is 

early in January, the beginning of the short of water. The reservoir will be so 

timely season, and would then be controlled that m any year, the total 

emptied for irrigation in Egypt. flow will be equal to the mean annual 

The dam will be about five kilometers flow, 
long, of which about two kilometers The outstanding engineering problem 
will be of granite masonry and three of the whole Lake Albert project is the 

kilometers a heavily protected earth determination of the canal and river im- 

bank with concrete core wall. The head provement work necessary to conduct 

on the dam will be small, not exceeding the surplus rainfall to be stored in Lake 

about seven meters, but the volume stored Albert either through or around the ob- 

will be about 2500 million cubic meters structing masses of vegetation that fill 

of water, while the reservoir will be a the 400 miles of tropical swamps 

lake about 300 kilometers long by an through which the Upper Nile flows 

average of nearly five kilometers wide, after entering the plains of the Sudan 

It is hoped that the work will be fin- and while on its way north to Egypt, 

ished by July, 1938, and Egypt receive The amount of water lost in these 


White Nile is derived 
from two sources: the 
Sobat, rising m Abys¬ 
sinia and flowing into the 
Nile almost 500 miles 
south of Khartoum, and 
the Bahr el Zeraf and 
Bahr el Gebel. 

T HE Sobat is the main 
tributary of the White 
Nile and supplies about 
one half of the total an¬ 
nual discharge of that 
river. It is at its maxi¬ 
mum during the flood, or 
untimely season, hence 
to use the water to the 
best advantage it must 
be stored m a reservoir 
till the timely season. 
This is to be accom¬ 
plished m the White 
Nile Valley by construct¬ 
ing a dam at Gebel 
Aulia. The White Nile 
Valley in this reach is 
pan-shaped and the lon¬ 
gitudinal slope is small, 
hence the reservoir will 
be wide, long, and shal¬ 
low. The White Nile 
water is free from silt 
and must be caught be¬ 
fore it reaches the Blue 
Nile and gets mixed wuth 
the silty water of that 
river, as no reservoir on 
the Blue or main Nile 
can be safely operated 
till the flood is falling 
and the silt content is re¬ 
duced to a point where 
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swamps fay evaporation, and fay ttans- 
plration from the vegetation, has been 
computed as approximately twice that 
which would he evaporated from the 
surface of a clear lake of equal area, 
or about 13,000 million cubic meters. 
But not all of this water comes from 
Lake Albert. Much of it, in fact, enters 
the Albert Nile after it leaves the lake. 
But the rivers supplying it are torren¬ 
tial m character and do not constitute 
so dependable a source as the water to 
be stored in the lake ■which can be used 
when it is needed for irrigation in Egypt. 

As all water beyond a certain fixed 
limit, coming down the White Nile from 
the watershed in central Africa, is lost 
in the swamps, the White Nile must be 
dredged to a deeper channel for deliver¬ 
ing more water, and new artificial banks 
must be created so that the surplus will 
not escape, or there will be the alterna¬ 
tive gigantic problems of digging canals 
and improving existing river beds that 
run parallel to the Nile and combining 
them in a new channel to conduct the 
flow around the swamps. 

W'hich of the various alternatives will 
be most practicable and least expensive 
can only be determined by further re¬ 
search. The actual building of the dam 
at Lake Albert will not be tremendously 
expensive and is not likely to cost more 
than 8,000,000 to 10,000,000 dollars. 

But to solve the problem caused by 
the escape of the Nile flow into the 
morasses may require the excavation of 
100,000,000 to 300,000,000 cubic meters 
of earth. It may bring the total cost of 
the Lake Albert project up to from 120,- 
000,000 to 150,000,000 dollars. In fact, 
estimates of the cost at this time are 
largely conjectural. It may take from 
25 to 50 years to complete. The cost 
must be borne jointly by the land- 
owners and the government, and dis¬ 
tributed over a long period of time. The 
result of this and the other projects 
undertaken by the government is ex¬ 
pected to more than double the amount 
of land under perennial cultivation in 
Egypt. In so arid a country, dependent 
to such a large extent on agriculture, 
this Increase of tillable land represent* 
a very important item. 

T HE problem of the Upper Nile is a 
dual one; It must either be canal¬ 
ized through or trained around the 
swamps which It encounters about 120 
miles north of Rejaf and which continue 
for almost 400 miles to its junction with 
the Bahr el Gliazel. The river is, in 
fact, a deep channel cut through a very 
shallow lake which Is entirely covered by 
dense vegetation consisting of papyrus, 
elephant grass, amhatch, and other 
growths. Generally speaking, of the wa¬ 
ter that enters this lake, only about one 
half leaves it The rest Is lost, as already 
explained, fay evaporation, from the wa¬ 
ter , surface and transpiration from the 


\egetation At some seasons when the 
flow of the Nile is small, naturally a 
higher proportion of water passes 
through the sudd and may be used for 
irrigation, but as the levels rise an in¬ 
creasingly high proportion is lost, and 
above a certain limit practically all of 
the flood water is lost. 

The problem of remodeling the mam 
Nile River by dredging and embanking 
through several hundred miles of sudd- 
filled swamps presents tremendous diffi¬ 
culties to the engineers. 



Depth of alluvial deposits along 
the Nile, south of Luxor, as the 
river flood receded in March, 1933 


One of the Sudd Projects under study 
is to divert a part of the flow of the 
Bahr el Gebel around the sudd by a 
new cut to the Pibor River, and let the 
diverted water flow in spring and early 
summer along the nearly empty chan¬ 
nels of the Pibor and Sobat Rivers to 
the White Nile. This is known as the 
Vevano Project. 

Another Sudd Project proposes to 
make a straight-cut new canal from the 
neighbourhood of Bor to the Wliite Nile 
near the Sobat mouth. Variations of this 
scheme propose the partial remodeling 
of the Bahr el Zeraf; deviations to the 
west from the straight Bor-Sobat line to 
facilitate communication during con¬ 
struction; and placing the head works 
at sites more suitable than Bor. The 
studies for this scheme are not so far 
advanced as those for the Vevano 
Project. Both the Vevano and Bor-Sobat 
Projects will in all probability neces¬ 
sitate, at any rate in the later stages, 
the construction of a barrage on the 
Bahr el Gebel in the neighborhood of 
Bor, a work that would cost from 
9,000,000 to 12,500,000 dollars. 

The third group of Sudd Projects 
would probably not need such a bar¬ 
rage, as it proposes simply to remodel 
tfae Bahr el Gebel and the Bahr el Zeraf 
by dredging and embanking. 


Each group of piojects has certain ad 
vantages and the choice between them 
will eventually be a most difficult prob¬ 
lem. Whichever is adopted, the first step 
is hardly likely to involve less excavation 
than about 100,000,000 cubic meters and 
should add about 2000 million cubic 
meters of water per annum to the White 
Nile, near the mouth of the Sobat, m the 
timely period. The final stage is not 
likely to be able to increase this to 
more than about 4000 to 5000 million 
cubic meters of water. 

The advantage of the Albert Reser¬ 
voir is that the discharge of the Bahr el 
Gebel will be steady and the same every 
year during the timely period, except 
perhaps aftei a long series of low years 
when it may have to be i educed by a 
known amount for a )ear or two. The 
advantage of knowing what water there 
is going to be is great from the point 
of view of the cultivator and this ad¬ 
vantage will be well worth the eventual 
cost. 

When the works hitherto desciibed 
have been completed, the conditions 
of flow pertaining in the Nile below 
Khartoum will be very nearly ideal from 
the point of view of the irrigation en¬ 
gineer. The irrigation year in Egypt 
may be considered as beginning in Feb¬ 
ruary, after the annual closure of canals 
in January for clearance purposes. Wa¬ 
ter takes about 20 days (in winter) to 
flow from Khartoum to Assouan, so that 
in January the Irrigation Service has to 
decide what water to release for agri¬ 
culture. The position will be that the 
flow of the Blue Nile and Bahr el Gebel 
is determined by the Lake Tana and 
Lake Albert Reservoirs, which are full, 
and the natural flow which the engineer 
can estimate with fair exactitude at that 
season. 

T HE first symptoms of the next flood 
are usually visible some time in 
April, but its exact arrival is unpre¬ 
dictable in incidence and magnitude. A 
*afe assumption must, therefore, be 
made, so that if it is low and late, the 
reservoirs will not have been exhausted, 
and if it is early and large, there will 
not be great excesses of expensive but 
unwanted stored waters. This forecast¬ 
ing of water supply is the most difficult 
and responsible of the engineer’s func¬ 
tions and mistakes may cause heavy loss 
of crops. To facilitate his duties there 
is the large reservoir at Assouan, the 
beginning of Egypt proper, about 550 
miles south of Cairo. This reservoir will 
do its share in storing water during flood 
for use in the following spring, but as 
soon as it empties, a large part of the 
water from the southern reservoirs will 
he passed on to it so that if there are 
early signs of a good flood, it can be 
released for agriculture, with the pros¬ 
pect that before it is exhausted the 
river will have begun to rise. 


How an Archeologist Works 





By T. LESLIE SHEAR 

Professor of Classical Archeology and Art, Princeton University 


T HE excavation of the Agora in 
Athens, which is being conducted 
by the American School of Classi¬ 
cal Studies at Athens, presents many 
problems because of the extent of the 
area and because of its location in the 
heart of a great modern city. The Amer¬ 
ican concession covers 16 acres of 
ground on which 367 houses are located. 
Although the general boundaries of the 
ancient Agora are approximate!) known 
from references m classical literature, 
no landmark existed in the area as a 
clue to the spot where the new excava¬ 
tions might be most advantageously be¬ 
gun, and no trials could be made with¬ 
out the prior purchase of property. 
Fortunately the excavation of the first 
block furnished the topographical clues 
which were sought. 

The first step m an urban excavation 
of this kind is the purchase of private 
houses, which is possible on a large 
scale only through governmental ex¬ 
propriation. A special law was passed 
by the Greek Parliament defining mi¬ 
nutely the procedure to be followed in 
the acquisition of the property in the 
Agora of Athens. 

The first step is the serving of notice 
of evacuation on the tenants, who are 
allowed three months to vacate the 
premises. The buildings are then demol¬ 
ished under supervision of the scientific 
staff. When the terrain is 
cleared to the modern street 
level it is ready for 
archeological excava¬ 
tion. The staff archeol¬ 
ogist, who has super¬ 
vision of an area of 
excavation, keeps a 
field note book in which 


all details of the progress of excavation 
are recorded. When an object is found, 
it receives a serial number prefixed by 
the letter of the area. It is then minute¬ 
ly recorded, washed, tagged and cata¬ 
logued, and finally placed with other 
finds. All the discoveries are housed in 


a building m a corner of the expropri¬ 
ated block. The ground floor has been 
transformed into a provisional museum, 
while the remainder of the building is 
used for headquarters of the staff. Here, 
too, technical experts are piecing to¬ 
gether broken marble or are cleaning, 
sorting and mending the innumerable 
vases. Preliminary results are published 
at once, but definitive monographs must 
wait until the finish of excavation. 


RliotO'. (ouite^y American School ot eia^ical Studies 

The Agora of any Greek city was the great place of assembly, sur¬ 
rounded by markets and public buildings. The Agora of Athens, in 
the heart of the modern city, is now being explored, inch by inch, 
by the archeologists of the American School of Classical Studies 


Left: Head of repair depart¬ 
ment performing a delicate 
operation—mending a much 
broken vase in the workshop 


Above: A bronze head of the 
5th Century B.C. in the cor¬ 
roded state in which it was 
found. Left: The head restored 
and cleaned. This illustration 
was drawn by ah artist who 
restored the style of the hair 
to its undoubted original form 


A marble statue of a faun put 
together from 73 scattered frag¬ 
ments found in a well. Restora¬ 
tions of this kind require expert 
service, patience, and much time 
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The New Spot on Saturn 


By HENRY NORRIS RUSSELL, Ph. D. 

Chairman of the Department of Astronomy and Director of the Observatory at Princeton University 
Research Associate of the Mount Wilson Observatory of the Carnegie Institution of Washington 
President of the American Association for the Advancement of Science 


W IDESPREAD interest among as¬ 
tronomers was aroused early last 
August by tbe announcement that 
a large white spot had been observed 
on Saturn. This was first seen on tbe 
night of August 3rd by an English 
amateur observer, Mr. Hay, and also 
at the Berlin Observatory, and found 
independent!) at the Naval Observatory, 
Washington, on tbe 5th. Ten 
days earlier nothing notable 
was visible on the same por¬ 
tion of the planet’s surface. 

The spot was first de¬ 
scribed as about one fourth 
of Saturn’s diameter long, 
and one eighth of the diam¬ 
eter wide—that is, about 
9000 by 4500 miles. Later 
observations with the Yerkes 
telescope showed it to be the 
brightest of a row of spots 
strung over some 40 degrees 
in longitude—50,000 miles. 

Its period of rotation is 10 
hours 15 minutes, so that it 
remains in sight for only a 
little more than five hours at a time— 
practically, indeed, far less, since its 
visibility decreases rapidly as it ap¬ 
proaches the limb. Were Saturn high 
in the northern sky, instead of low in 
the south, the spot might have some¬ 
times been seen twice on the same night, 
after a complete rotation of the planet; 
but in its present position this would be 
possible only for southern observers, 
from whom no reports have yet come in. 

T HE appearance of a spot on Jupiter 
—even as big as this one—would be 
no news at all, for its surface is crowded 
with details, changing from year to 
year and even from month to month. 
But Saturn habitually presents an al¬ 
most featureless surface. There is a 
bright belt along the equator, to be 
sure, and darker regions around the 
poles, but the boundaries between one 
zone and another are ill-defined, and 
there are no definite and specific details 
by which the rotation of the planet can 
be followed. 

Only twice before the present year 
have such markings been seen—both 
of them white spots of considerable 
size. The first, discovered by Hall in 
1876, appeared suddenly in the equa¬ 
torial region, like the latest, and showed 
a rotation .period of lOh 14m 24s—very 

m ' ' , 1 ' , 


nearly the same. The other spot, first 
seen by Barnard in 1903, lay outside 
tbe equatorial belt m latitude 36 de¬ 
grees north, and had the much longer 
rotation period of lOh 38m. Both of 
these earlier spots faded out after a few 
months, and it is probable that this one 
will do the same. 

Before any spots had been seen on 



Ordinary photograph of Saturn, made in 1911 
with the 60-inch reflector at Mount Wilson 



A sketch redrawn from the author’s original 
rough sketch, and referred to in the article 


Saturn there was no doubt that its ro¬ 
tation was rapid, since the flattening at 
the poles is greater than for any other 
planet. But the great difference between 
the rotation periods exhibited by her 
first two spots was surprising. There 
can be no doubt at all of its reality. 
The sketch shows how the spot would 
appear: (A) at the moment it covered 
the central meridian of the apparent 
disk, and (B) ten minutes later. Any 
reasonably careful observer, though his 
telescope was small and lie had to rely 
on eye estimates of the spot’s position, 
could certainly determine the time when 
it passed the central meridian within 
five or six minutes. The difference be¬ 
tween tbe longer and shorter period 
w T ould be conspicuous after a single ro¬ 
tation of the planet, and the weeks of 
observation which were possible for 
later spots would determine it within 
a small fraction of one percent. 


Since the new equatorial spot shows 
very nearly the same period as the old 
one, it is evident that the equatorial 
regions rotate permanently at this rate, 
and the temperate zones more slowly. 
The same thing appears on Jupiter, 
where the abundant spots make it easy 
to determine the time of rotation, which 
is 9h 50m for the equatorial belt and 
about 9h 55m for the other paits of 
the planet—varying a little from zone 
to zone. 

I T is obvious that the visible suiface 
of both planets must be formed of 
clouds duven by powerful and pei- 
sistent winds. Betoie we exclaim at the 
strangeness of such an idea let us tlnnk 
for a moment what our own earth would 
look like with moderate telescopic pow¬ 
er to an imaginary observer on Venus. 
It would be thickly sprinkled with bril¬ 
liant white spots, cloudy regions form¬ 
ing a belt near the equator, with clearer 
zones on each side, and irregular masses 
nearer the pole, corresponding to the 
storm areas of temperate re¬ 
gions. These usually move 
eastward by some hundreds 
of miles a day, so that an ob¬ 
server would deduce from 
them a rotation period shoit- 
er than 24 hours—often by 
20 minutes or more. In the 
trade wind zones within the 
tropics the winds are pre¬ 
vailingly from tbe east, and 
the clouds would give a period longer 
than 24 hours. The differences in rota¬ 
tion period of these terrestrial spots 
would range over nearly an hour, or even 
more if the observer happened to catch 
cirrus clouds driven by the rapid west¬ 
erly winds at high altitudes. But, though 
these differences are less for the great 
planets, the winds in their stratospheres 
must blow at speeds far exceeding our 
worst hurricanes. 

If spots like the last two which have 
been seen on Saturn should appear 
simultaneously, the difference in their 
rotations would cause the equatorial 
spot to gain a whole revolution on the 
other, and overtake it, every 12 days. 
It is 232,000 miles around Saturn’s 
equator, hence if the northern spot were 
fixed to the body of the planet there 
would be a west wind on the equator 
blowing 800 miles per hour. It Is not 
so far around the planet in a higher 
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How the earth would look from space: not like the clear, sharp maps 
in the atlases, as is sometimes imagined by artists, but largely 
clouded. From a drawing by Lucien Rudaux, from & Illustration 


latitude and we could explain things by 
a 650-mile east wind m the temperate 
zone, or by a 400-mile west wind at the 
equator and a 300-mile east wind in 
the north On Jupiter the wind velocity 
is smaller, but is still 240 miles per 
hour for an equatorial current. 

Why these tremendous gales should 
blow upon the great planets we do not 
yet understand On earth the power be¬ 
hind the wind comes from the sun's 
heat, but on the remoter planets this is 
so small that it seems more probable 
that the driving power comes from the 
remains of the internal heat. It is well 
known that the outsides of the outei 
planets are very cold. Most of the heat 
which they send us is carried by the 
reflected sunlight. The small amount 
which their own surfaces give, in long 
waves, is heavily absorbed in our at¬ 
mosphere. What gets through shows 
that the surface temperature of Jupiter 
is about 150 degrees above the absolute 
zero, or roughly -120 degrees Centi¬ 
grade, but no very accurate determina¬ 
tion is possible. 

A QUITE new way of getting at this 
has recently been suggested by 
Dunham of Mount Wilson. High-dis- 
persion spectrograms of Jupiter show 
the familiar bands in the red and infra¬ 
red resolved into numerous lines which, 
by comparison with terrestrial spectra, 
confirm conclusively the presence of 
methane and ammonia in the atmos¬ 
phere. Comparison of the Jovian and 
terrestiial absorption shows that the 
amount of ammonia above the visible 



Jupiter, showing his famous spot. 
Photographed by the amateur as¬ 
tronomer Gustavus Wynne Cook, 
with his 28 Vi -inch reflecting tele¬ 
scope. The planet’s atmosphere is 
the cause of the indefinite edge 

surface of the planet corresponds to a 
layer of the gas at atmospheric pressure 
and room temperature about five to ten 
meters thick. Gravity on Jupiter is 2.6 
times as great as on earth, so that the 
atmospheric pressures due to the am¬ 
monia above would be about 1/500th 
of that at the earth’s surface. This, 
then, must be the vapor pressure of the 


ammonia at the cloud level. The pres¬ 
ence even of large quantities of other 
gases m the atmosphere would not alter 
this conclusion, provided that the am¬ 
monia was well mixed with them The 
total pressure would be greater, but al- 
low T anee for the fraction of this due to 
the ammonia would lead to the same 
ratio for its vapor pressure as before 

Now, at temperatures below about 
170 degrees absolute, or -100 degrees 
Centigrade, the vapor pressure of am¬ 
monia is less than this, and there could 
not be as much present in the atmos¬ 
phere in gaseous form as is observed to 
be there. This agrees well enough with 
the temperature found from the meas¬ 
ures of planetary radiation, in view of 
the uncertainties of both. 

Now a simple calculation shows that 
if Jupiter’s surface was heated only by 
the sun, its temperature would be about 
-150 degrees Centigrade—a value 
quite inconsistent with the existence of 
any perceptible amount of gaseous am¬ 
monia in the atmosphere. It seems, 
therefore, that there must still be enough 
internal heat in Jupiter to warm its 
surface a little—as has long been sus¬ 
pected on account of the extensive and 
rapid changes of its surface markings. 

In Saturn’s spectrum the ammonia 
bands are very feeble—which need not 
mean that there is no ammonia on the 
planet, but rather that it is frozen out 
of the atmosphere by low temperature. 
The uniform character of its surface, 
and the rarity of spots, indicate that it 
is not “boiling” nearly as hard as 
Jupiter. 

Dr. Dunham’s argument leads to an¬ 
other important conclusion. It is prob¬ 
able that the condensable ammonia 
forms only a small proportion of the 
whole atmosphere—just as in the case 
of water vapor above the clouds on 
earth. The total pressure at the cloud 
level may well be hundreds of times 
that of the ammonia, and comparable 
with that of our own atmosphere at the 
cloud level, or even at sea level. The 


planet’s disk appears much famtei near 
the limb than at the center, and this 
has long been recognized as evidence for 
a dense atmosphere—applying to Sat¬ 
urn also. 

What permanent gases compose the 
atmosphere we can partly guess. There 
cannot be any great amount of carbon 
dioxide, for the bands which appear in 
Venus have not been reported in the 
major planets. Oxygen, too, does not 
appear—at least m quantities great 
enough to produce any notable strength¬ 
ening of the bands produced in our own 
atmosphere. This is not surprising, for 
free oxygen could hardly co-exist with 
a combustible gas such as methane. 
Argon, nitrogen, neon, helium, and hy¬ 
drogen may be present in abundance 
without detection, for none of them 
exerts any absorption m the accessible 
regions of the spectrum. 

I T is very probable—as Moulton sug¬ 
gested years ago—that there is a 
great deal of free hydrogen in these 
planets. Hydrogen is enormously abun¬ 
dant in the sun, and Jupiter and Saturn 
have sufficient gravitative power to pre¬ 
vent even so light a gas from diffusing 
away from their surfaces into space. The 
clouds which form the visible surface 
must arise from the condensation of 
some substance which comes down at 
about 100 degrees below zero, Centi¬ 
grade. Ammonia may be an important 
constituent on Jupiter; carbon dioxide, 
which condenses at a lower temperature, 
may be present on Saturn; or perhaps 
two hydrocarbon gases—propane (boil¬ 
ing at -45 degrees) and ethane (-90 
degrees), which are found here in 
natural gas. Methane, which boils at 
-165 degrees under atmospheric pres¬ 
sure, could form clouds only on Nep¬ 
tune, or perhaps on Uranus. 

Why these clouds, especially on Jupi¬ 
ter, show such conspicuous and various 
colors—white, brown and red—is a 
problem for the future .—Princeton 
University Observatory , October 3,1933. 
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The new Douglas airliner men¬ 
tioned in the article below and 
also illustrated on our cover 


COMMERCIAL aviation in the 
li United States is at least two years 
ahead of that in Europe.” 

This was the summing up of the air 
transport situation which Mrs. 

Amy Johnson Mollison made to 
the writer after trips on our com- ^^Ull 
mercial airliners down the east¬ 
ern seaboard and across the far span of 
the continent. Coming from a pilot of 
such wide experience and one who is 
also intensely patriotic, it was a state¬ 
ment of real significance. Amy Johnson 
has flown in Africa and Australia, in 
many parts of Europe, and across the 
Russian wastes, and has been in a posi¬ 
tion to observe air transportation in 
nearly every part of the globe where it 
has been developed, with the exception 
of South America. 

By her statement she did not mean 
solely the greater rapidity of flight, the 
wide use of night flying, and the much 
greater frequency of schedule which dif¬ 
ferentiates American air transport from 
that of the rest of the world. She was 
impressed, as every traveler by wing 
must be, with the growing ease and com¬ 
fort which surrounds this mode of travel 
here and by the tremendous improve¬ 
ment that has marked the last summer 
in those features of airplane construc¬ 
tion and those details of airline manage¬ 
ment which are aimed primarily at the 
creature comfort of the passenger. 

T HE airlines of the United States, 
faced with a decreasing revenue from 
the carriage of the mails and with the 


their greatly increased speed, great 
stability, comparative lack of vibration, 
very marked reduction in noise, and the 
ability to make slow and gentle land¬ 
ings. Secondly, real attention has been 
given to the problem of anticipating the 
wants of the air traveling public, and of 
creating an atmosphere of courteous 
and deft service. 

Except for certain stretches of un¬ 
usual scenic grandeur, air travel is 
monotonous. The earth, to the wing- 
borne voyager at an altitude of from 
3000 to 15,000 feet, becomes a great 
map. At first, or over unfamiliar terrain, 
it is interesting, of course, to watch the 
checkerboard of field and woodland, the 
strange toy house pattern of the roofs 
of cities, and the courses of great river 
systems But it is so new that it Is diffi¬ 
cult to orientate oneself and to take 
bearings from an unfamiliar dimension. 

T HE airlines have met this problem 
by distributing to their passengers 
comprehensive, simple, and excellently 
executed strip maps of the course. 
Usually there is, at one side of the map, 
a running legend which tells the travel- 


that one is making fiom 150 to 190 
miles an hour under conditions of mod¬ 
ern flight that it is only by reference to 
these maps that the air traveler comes 
to understand the headlong nature of 
his journey. 

From the moment one enters the pas¬ 
senger terminal of a majoi aiiline, he 
has the sense of efficient, couitemis, and 
disinteiesled service. Peisonal baggage 
Is checked and removed with extiaordi¬ 
nary dispatch. Before one knows it, it 
has disappeared, and been stowed 
aboard the plane, not to constitute a 
problem until it is again claimed at the 
end of the journey. 

W HEN the traveler takes his allotted 
seat in the plane, he is pleased to 
find that his overcoat and minor belong¬ 
ings have been neatly stowed on the 
rack above his head. Before the take¬ 
off, a friendly stewardess or co-pilot 
hands him a little package containing 
chewing gum and cotton for his ears 
should he wish it. With the growing im¬ 
provement in noise elimination, however, 
the cotton may soon be a thing of the 
past. 

One does not smoke in an airplane 
during takeoffs and landings, but once 
in the air, cigarettes are offered, and the 
attendant solicitously points out ash 
tray, individual ventilating system, and 
produces a varied assortment of reading 
matter which differs from that of the 
familiar dental office in that it is cur¬ 


competition of a railroad structure 
aroused to the potentialities of its new¬ 
est rival, have shown real wisdom in not 
merely stepping up the speed of their 
service by from 30 to 60 percent, but 
also by making intelligent efforts to 
make every air trip an experience of 
memorable comfort for the passengers. 

This problem has been attacked from 
two angles. First, the flying qualities of 
the' air, transports of today are vastly 
improved, so! that they combine with 


cr just where he may expect to be a 
certain number of minutes after the 
take-off, and gives him an easy method 
of identifying his position with relation 
to the map by a glance at some land¬ 
mark far below the wing. Coupled with 
this there is often a sentence or two of 
interesting geographical, historical, or 
commercial information anent the par¬ 
ticular hit of terrain. 

So stable are many of the modern 
transports and so difficult is it to realize 


rent. It usually includes the latest edi¬ 
tions of newspapers of the city one 
happens to be leaving. Refreshments, 
from a cup of coffee to a substantial 
meal, appear at appropriate intervals. 

In some of the newer planes, it is pro¬ 
posed to install radio loudspeakers or 
individual head sets. Their comfortable 
use would seem to be possible with the 
constant dropping of the noise level. 
Motion pictures have been shown in 
transport planes, and it is now proposed 
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even to pioduce talkies foi the enter¬ 
tainment of passengers by use of a new 
method of s} nchronization of sound 
track and image. 

The mattei of tempeiatme and venti¬ 
lation has not been overlooked by the 
astute aii plane designers and airline 
operators. It is of course relatively easy 
to escape great heat if one travels by air, 
because it is only necessary for a pilot 
to gain a few thousand feet of altitude 
to defy the most torrid of hot spells. On 
the ground, however, it is quite another 
matter, and United Airlines has solved 
the problem of hot cabins before the 
takeoff, which can rapidly be 
brought to a sizzling degree 
by the power of the sun on 
metal structure, by introduc¬ 
ing dry ice in the wing and 
blowing aii ovei it 


quiied to show a top speed of 
1B3 miles an hom : a cruising 
speed of 154 miles an hour; 
a landing speed of 64 miles 
an hour, a maximum ceiling 
of 24,000 feet; a ceiling on 
one engine of 8000 feet, and 
a maximum noise level of 76 
decibels at 60 percent engine 
power. 

Performance tests, how¬ 
ever, with two Wright Cyclone 
F engines, have shown a re¬ 
markable excess over these 
requirements in each particu- 


I T has been found that more 
ventilation, that is to say, 
a larger volume of fresh air 
per minute, seems to be re¬ 
quired foi comfoit in flight 
than in giound conditions 
Thus the noimal ventilating 
standard m public school 
buildings luns from 35 to 50 
cubic feet of fresh ait pei 
person per minute. Some of 
the modern transpoit aii- 
planes piovide 70 cubic feet. 

The newest, the Douglas 
DC-1, provides 90 cubic feet, 
which passes thiough the 
cabin at a speed never great- 
ei than seven miles per hour, 
so that it is draftless. 

Heating a plane in winter, or at high 
altitudes, calls for an efficient system. 
Exhaust heat is used in a number of 
different ways, the most interesting, per¬ 
haps, being also in the new Douglas 
transport; namely, steam heat thermo¬ 
statically controlled. It is very simple. 
At each seat is a little grilled foot rest 
from which fresh air, either cold or hot, 
as the circumstances demand, enters the 
cabin. The air is drawn in at the nose 
of the ship, and a little flash boiler of 
corrugated steel in contact with the ex¬ 
haust, furnishes steam. It is of half¬ 
gallon capacity, and a gallon tank of 
water gives a sufficient supply for the 
cruising range of the ship, which is 1000 
miles with full load. When the plane 
comes down to refuel, the water tank is 
also refilled. The whole heating ap¬ 
paratus weighs but 24 pounds. 

This transport plane represents what 
is perhaps the acme of modern design, 
both in relation to aerodynamic efficien¬ 
cy and in relation to what might be 
termed the comfort features for the pas¬ 
sengers. Twenty-two of these great low- 
wing monoplanes have been ordered by 
Transcontinental and Western Air after 
a rigid series of tests. Under the con¬ 
tract specifications, the planes were re- 


Above: Preparing for a nap in a 
reclining chair on an air transport 
ship. Left: There is plenty of leg 
room between the comfortable seats 


lar. The top speed with full load was 
215 miles an hour; the cruising speed, 
at 75 percent engine power, 192.8 miles 
per hour; the cruising speed, at 66 per¬ 
cent engine power, 187 miles per hour; 
the landing speed, 59 miles per horn; 
the maximum ceiling 30,000 feet, the 
ceiling on one engine 11,200 feet, and 
the noise level only 70 decibels at 75 
percent engine power. 

This plane has well demonstrated the 
immense advantages of design and con¬ 
struction with the constant guidance and 
check of wind-tunnel testing. The basic 
design incorporates, one might say, all 
the most important findings of the 
laboratory of the National Advisory 
Committee for Aeronautics, and each 
modification in detail was subjected to 
wind tunnel tests at the California In¬ 
stitute of Technology, It was found, for 
example, that the difference in top speed 
with a fillet between wing and fuselage 
of poor design, and one of good design, 
was 17 miles an hour. By the elimina¬ 
tion of a radio mast and the use of a 
trailing antenna, three miles were gain¬ 
ed. By a streamlined cowling over the 
tail wheel, two miles were gained; by 
the use of trap doors to close the slots 
of the retractable landing gear, another 


three miles were gained; and hv the 
use of the Hamilton controllable pitch 
propeller, five more miles were added, 
a total of 13 miles gained by these fom 
comparatively minor modifications. 

The soundproofing of the plane, car¬ 
ried out under the direction of Stephen 
J. Zand of the Sperry Gyroscope Com¬ 
pany, brought into play an entirely new 
principle. It was found that by the use 
of airplane fabric—doped with fireproof 
material and washable—for an inner 
skin, the pitch of resonance within the 
cabin could be altered, so that the low- 
frequency noises arising from propeller 
beat and engine explosion, which are 
the most trying among the sounds of 
flight, could be greatly reduced. 


B Y the use of thin layers of flexible 
kapok next to the duralumin shell, 
an air space, a layer of felted material, 
and then the stretched fabric, and by the 
use also of “icebox” doors, flexible non- 
shatterable glass of a new type, and 
paneling and floors made up of a com¬ 
bination of balsa wood, metal, and rub¬ 
ber, Mr. Zand was able to bring the 
decibel count down to 70, which is five 
below that of the Pullman car, and at 
the same time distribute and muffle the 
low-frequency noises to such an extent 
that one may talk in conversational 
tones from end to 6nd of the cabin 
while flying at 200 miles an hour. 

The two photographs on this page 
show the adjustable reclining chairs 
that are used on the new Douglas planes. 
For night flying, these chairs are 
satisfactory substitutes for berths; they 
permit maximum passenger comfort at 
all times. They are spaced sufficiently 
far apart to provide ample room for 
the longest legs. 



Race or Place? 


THE DOCTRINE OF NORDIC SUPERIORITY CHALLENGED 


“TITHE Nordics have truly been a 
great race.” With this statement 
few will disagree. When, however, 
it is claimed that the Nordics have been 
the greatest race of all time, and that 
all the most advanced civilizations have 
been due solely to this super-race of 
blond giants, it is time to restrain our 
imaginations. 

Such extravagant statements, espe¬ 
cially when made in the name of science, 
stand as an ever-needed warning of the 
tendency of human emotions to run 
away with reason and common-sense. 
We believe them, not because of any 
convincing array of scientific evidence, 
but because we want to believe them— 
that is, if w T e fancy we are Nordics our¬ 
selves. Having once convinced ourselves 
of the innate superiority of our own race 
(or religion, or country, or party), we 
can easily find "’evidence” to support 
our conviction. The process is known as 
“rationalizing”, and is one of the most 
universal of all human traits; even 
scientists are prone to fall victims to it 
unless they are constantly on guard 
against it. It is all the more insidious 
and dangerous because it is largely un¬ 
conscious. 

T HERE is nothing new m the gospel 
of Nordic superiority. It is, in fact, 
only a 19th Century phase of the age- 
old doctrine of the divine right of cer¬ 
tain groups or classes of men to be 
masters and exploiters of others Daniel 
Defoe, the author of “Robinson Crusoe”, 
felt called upon to ridicule the racial 
arrogance of his own people in 1701, 
and many of the greatest scholars of all 
nations have repeatedly exposed the 
flimsiness of the claims of the ultra- 
dogmatic race exalters. Yet so powerful 
is the force of human emotions and pas¬ 
sions, and so frail the voice of calm rea¬ 
son, that the doctrine of racial divine 
right constantly reasserts itself, and ever 
and again becomes an incentive and a 
justification for intolerance, hatred, and 
oppression. Today we are once more wit¬ 
nessing the demonstration of this fact. 

The Nordic doctrine is an offshoot of 
Aryanism (indeed the terms “Nordic” 
and “Aryan” are often used inter¬ 
changeably by the popular expounders 
of race supremacy), the chief exponent 
i of 'which ^as‘Cc||^ t Joseph Arthur de 
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and sustamer of all that is good and 
great m civilization. The idea of an 
Aryan race was based on the discoveries 
of similarities in the languages of the 
Indo-European group, which led to the 
theory that all these languages were de¬ 
rived from a common stem, the Aryan 
language. This, it should be emphasized, 
is a thoroughly scientific theory, based 
on indisputable evidence. But Gobineau 
and his disciples assumed that the exis¬ 
tence of an Aryan language implies also 
the existence of an Aryan race. 

H AYING created this mythical lace, 
they attributed to it all virtue and 
excellence, and saw in it the source of 
every great civilization of antiquity and 
of modern times. The Nordics weie 
represented as descendants of the origi¬ 
nal Aryans who settled in northern 
Europe, and from whom in turn came 
the Teutonic and Anglo-Saxon peoples. 
But, in spite of all efforts, no one has 
ever been able to produce the slightest 
bit of real evidence that any such race 
as the Aryans ever existed. There is no 
necessaiy relation between language 
and race, and the very use of the term 
“Aryan” in a racial sense—as the Ger¬ 
mans are using it today—has no justifi¬ 
cation whatever. 

As to the Nordics, then origin is not 
only unknown, but—though this is a 
point discreetly avoided by the glorifiers 
of the ""yellow haired giants”—it is by 
no means certain that they represent a 
pure racial strain. 

Whatever their origin, the Nordics 
have certainly been a vigorous people, 
and infusions of their blood have un¬ 
doubtedly contributed much to the prog- 
less of central and southern Europe. 
The same, however, can be said of vari¬ 
ous other races. The fusion of two or 
more different stocks, provided they are 
vigorous and of good quality, usually 
produces offspring of marked ability 
and vitality, which very often is superior 
to any of its progenitors. The Nordic 
need therefore make no apologies even 
if he is the descendant of Asiatic, ne¬ 
groid and Mediterranean peoples. He in 
turn has contributed many elements of 
strength to other peoples, and there is 
no ground whatever for the assertion 
that the mixture has alleys been a 


eugenic catastiophe. The conti ary is far 
more likely to be tiue, and we are quite 
justified in saying that the fusion, rathei 
than the Nordic, has been the important 
factor. 

In the present state of our knowledge 
it is impossible to make a valid claim 
of inherent superiority for any racial 
group whatever. We do not know 
whether such inherent differences exist 
between races, because we have not yet 
been able to devise any way of measur¬ 
ing them. Much has been made of cer¬ 
tain so-called ""intelligence tests”, but it 
has been repeatedly shown that these do 
not measure intelligence apart from 
cultural and envuonmental factois. 

Nevertheless, the legend of Nordic 
superiority persists. We aie told that 
the glory of Greece was due solely to 
the invasion of Nordic tribes, that Rome 
was gieat and powerful so long—and 
only so long—as she kept her Noidic 
blood pure, that the rise of Spam is to 
be attributed to the blood of Noidic 
Visigoths and her decline to its dilution, 
that the Renaissance was a purely Nor¬ 
dic phenomenon, and so on. 

[ EAVING aside for the moment other 
considerations, let us examine the 
fundamental element in all these claims. 
To what extent is the statement justified 
that “the Greeks, Romans, and a few 
others were at the time of their great¬ 
ness true Nordics”? It is obviously not 
an easy matter to determine the racial 
composition of peoples who lived in 
long past centuries. Of one thing alone 
we may be fairly certain—that with the 
countless wars, migrations and invasions 
of prehistoric and early historic times, 
it is veiy unlikely that many peoples of 
unmixed blood existed in Europe during 
the Greek and Roman era. Statements 
regarding the pure Nordic composition 
of such peoples as the Sabines, the 
Etruscans, and even the Greeks and 
Romans themselves rest mostly on the 
“will to believe” of the race dogmatists 
and are certainly not supported by such 
anthropological evidence as is available. 
The Spartans, for example, who have 
been hailed as typical Nordics, are 
classed as Alpines by Dixon. The Etrus¬ 
cans, again, are blithely asserted to have 
been of 
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people Hertz, the author of “Race and 
Civilization”, says: "‘Only one fact seems 
established beyond all doubt, namely, 
that the\ weie not Indo-Geimans nor 
Nordics ” 

There is little oi no real evidence that 
either the Cieeks <>i the Romans were 
pure Noidics, 01 even dominantly Nor¬ 
dic, at any time. Ti some Creek gods ait; 
represented as blond, this is not true 
ol the majority, and cer¬ 
tainly not of the major 
deities. Zeus and Hera, the 
greatest of all, are re¬ 
ferred to as dark-haired 
in the Iliad, and Poseidon 
is called “black-curled” m 
both the Iliad and the 
Odyssey. The fact that the 
Greeks found something 
strange in the blondness 
of the Scythians, Gauls, 
and Teutons indicates that 
Nordic features were not 
common among them. 

But it is not necessary 
to resort to elaborate re¬ 
searches to show the ab¬ 
surdity of most of the 
claims of the Nordic en¬ 
thusiasts. They damn 
themselves by their own 
contradictions. The Re¬ 
naissance, for example, 
which is hailed by German race dog¬ 
matists as the result of a Teutonic 
(Nordic) invigoration of decadent Italy, 
is denounced by Gobineau, the high 
priest of Teutonism, as the triumph of 
anti-Teutonic forces. Scores of similar 
contradictions from the writing of the 
Nordic glorifiers might be quoted. 

HILE it would be foolish to deny 
the significance of race in the evo¬ 
lution of nations and civilizations, it is 
extremely difficult to separate the racial 
factor from others that are equally or 
more important. But it is characteristic 
of the race dogmatists to ignore com¬ 
pletely all these other factors. To at¬ 
tribute the greatness of Spain solely to 
an infusion of Nordic blood, and her 
decline to the submergence of the Nor¬ 
dic element by other races, without 
considering the enormously significant 
historical and geographic factors in¬ 
volved, is, to say the least, highly un¬ 
scientific. And, if the Nordics are the 
exclusive bringers of civilization and 
progress, how can we account for the 
fact that for centuries during the Mid¬ 
dle Ages the Moorish civilization in 
Spain—which can hardly be attributed 
to Nordic influences—was by far the 
most advanced and enlightened in all 
Europe? 

It is comparatively easy to reduce the 
extravagant claims of the Nordic 
fanatics to absurdity, but it is far less 
easy to find a definite and satisfactory 
explanation for the rise and decline of 


civilizations and nations. The problem 
is highly complex and perhaps will al¬ 
ways defy solution. One fact in par¬ 
ticular which seems to have been 
strangely oveilooked by the Nordic 
boosters, should serve to make us cau¬ 
tious in accepting fantastic claims as 
to the all-powei lul effect of ta<c Foi 
many centimes northern Em ope lias 
been inhabited 1>) a population ovti- 


whelmmgly Nordic. Yet until the last* 
few hundred yeais it has been the most 
backward part of the continent. No 
civilization ever originated there; nor 
have the Nordics ever developed any 
civilization of their own. Were these 
blond giants incapable of creating one ? 

At any rate, civilization began in more 
southerly climes inhabited by other 
races. India, Mesopotamia, Egypt, Crete, 
the eastern Mediterranean—these were 
the earliest centers. As history pro¬ 
gressed, the focus of power and culture 
shifted from the eastern Mediterranean 
or Aegean region to the central and 
western Mediterranean, and then to the 
countries bordering the North Sea and 
the Atlantic. Not until this stage was 
reached did the Nordic peoples of 
northern Europe come to play a con¬ 
spicuous part in world history. If race 
is the one and all-powerful factor in 
civilization, why did these superior Nor¬ 
dics remain untutored barbarians while 
less gifted races were inventing the 
alphabet, building empires, and carrying 
on far-flung trade? Or, if it was merely 
the timid stay-at-homes who remained in 
the northern homeland, why did these 
same dregs of the “Great Race” sud¬ 
denly rise to world power and leader¬ 
ship? Our Nordic boosters cannot have 
their cake and eat it too. The racial 
composition of the British Isles has 
changed very little since the 12th Cen¬ 
tury. At the beginning of the 16th Cen¬ 
tury Britain was a small and relatively 
insignificant island kingdom; 200 


years later she was a gieat world 
power. How can we possibly explain 
this change m terms of race 9 

These examples show clearly how im- 
poitant geographic and historical fac¬ 
tors may he in determining the destiny 
of nations. The mere tact that the 
British Isles weie on llie outer edge oi 
the woild, temote ftom the main cur¬ 
rents ol tiade and culture, prevented 
them from attaining ma¬ 
in! importance in world 
aflaiis, so long as western 
civilization focused on the 
Mediterranean Sea . But, 
with the discovery of 
America and the begin¬ 
ning of the Atlantic era, 
these islands weie sudden¬ 
ly thrust to the center of 
the stage, as it were; their 
location on the eastern 
edge of the ocean, facing 
the New Woild, gave them 
advantages they had not 
previously possessed, and 
the use of Britain to 
leadership followed speed¬ 
ily. Italy, which had pre¬ 
viously held the stiategic 
position in Europe by 
reason of her location in 
the center of the Medi¬ 
terranean and her con¬ 
trol of the overland trade with the 
East, now found herself shoved off to 
one side. The discovery of the sea route 
to India, which took place at about the 
same time, still further decreased the 
significance of the Mediterranean. The 
commercial importance of the Italian 
cities, and consequently their wealth 
and power and prestige, rapidly de¬ 
clined. Clearly we cannot attribute this 
decline solely to racial factors! 

N EW discoveries and inventions 
brought still other geographic ele¬ 
ments into play. The steam engine and 
the industrial era which it inaugurated 
caused profound political as well as so¬ 
cial and economic changes. During the 
last 200 years world dominance has 
been written more and more in terms 
of horsepower. And horsepower means 
primarily coal and iron. To ignore these 
two foundation stones of industrial 
supremacy and speak only of Nordic 
blood is to take leave of common sense. 
To what extent the British Empire and 
the position of the United States in 
world affairs have been built on coal 
resources is perhaps not possible to 
state, but we may be certain that had 
there been no vast stores of under¬ 
ground fuel buried in the recks of 
Britain and America, the history of the 
last two centuries must have been very 
different. v , 

The life story of civilization, like that 
of the individual, is made up of the in- 
(Please turn to page 299) 


HP HE accompanying article was inspired by the pubhea- 
tion of an article by W. P. Hartman, entitled "The 
Nordic—Superior or Inferior?”, in the August number, 
and was written by, and from the point of view of, a geog¬ 
rapher, whose business it is to study the relations between 
men and their environment. In general, the Hartman article 
supported the broad, sweeping claims for Nordic superior¬ 
ity advanced a few years ago by the Madison Grant-Lothrop 
Stoddard school of thought (Madison Grant, "The Passing 
of the Great Race;” Lothrop Stoddard, "The Rising Tide 
of Color”). These writers and some of their adherents are 
regarded by many as extremists. As was hinted by the editor 
in a box which accompanied the Hartman article, their 
claims, particularly the positive manner of their presenta¬ 
tion, may have prejudiced many into taking the anti-Nordic 
side of the question, much against their original convictions. 

It is unlikely that science ever will or ever can reach a 
definite answer to the Nordic question, since the evidence 
is so elusive, so shifty, so inexact—much of it forever lost. 
If this be the case, then all comment on that question must 
be in the nature of opinion .—The Editor . 
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Exploring Unknown Wters—II 
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and converts a temporal y wet mount 
into a regular tiny aquarium. Pack a 
dropper full of vaseline (much as an 
automobile grease gun is filled) and use 
the bulb for pressure, or use a ramrod 
whittled from wood. 

Observations of feeding are especially 
interesting in the case of Paramecium, 


(Continued from November) 

A NUMBER of devices which are of 
interest in studying temporary 
mounts from your cultures may 
now be mentioned. To slow down such 
active swimmers as Paramecium, so that 
one may focus on them under high 
power in order to watch such detailed 
procedures as the work¬ 
ing of the contractile 
vacuoles or the feeding 
movements of the gullet, 
add a drop of dissolved 
gelatin to one drop of 
culture in making up a 
slide mount. Quinceseed 
jelly, glycerine, or a 
small mesh of cotton 
fibers may also be used 
for this purpose. 

It will be found that 
the water under the cov¬ 
er glass gradually evapo¬ 
rates, drawing the cover 
down more and more 
tightly, until finally all 
of the inhabitants of the 
slide mount are crushed 
and destroyed. For a 
short while before this 
catastrophe occurs there 
is a period when pres¬ 
sure from the cover will 
confine the activities of 
the more dashing proto¬ 
zoa, permitting easy study with high 
power. Merely allowing the slide to dry 
up may serve then for detailed work, 
though such treatment always distorts 
the shapes of the compressed animals. 

T O prevent evaporation will usuallv 
be more desirable than to permit it. 

At ten- to fifteen-minute intervals add a 
small drop of water from the same cul¬ 
ture. Do this by placing the drop from 
the pipette just at the edge of the cover, 
avoiding wetting the top of the cover. 

The new water makes contact with the 
old and is drawn under by capillarity. 

Rather violent currents are thereby set 
up, and will often, sweep away some par¬ 
ticular organism which you may have 
been observing. Anticipating this, you 
may be able to keep track of the object 
under low power until the currents 
cease. ' r 1 1 1 ' 

, Ailing of vaseline around the edge ^ ^ ^ ^_ 

' of ithe cover prevents rapid evaporation and staining the nuclei. 
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A new micro-manipulator. It enables the experimenter 
turn over, dissect, and otherwise manipulate minute 


and aie facilitated by adding to the 
culture on the slide a small drop of 
water in which a bit of finely powdered 
carmine or rouge has been placed. Add 
this drop at one side of the cover, draw¬ 
ing off a bit of the water already pres¬ 
ent by applying a small bit of filter 
paper or blotter to the opposite edge. 
This provides readily visible particles 
which may be watched as the animal 
takes them in, along with bacteria and 
other minute objects upon which it 
feeds. 

Rendering the nucleus of unicellular 
organisms distinct involves killing them. 
Any of a number of dyes may be used, 
though iodine serves equally well and is 
usually more available than the others. 
Dilute one drop of tincture of iodine 
with ten drops of water and apply one 
drop of this mixture to the edge of the 
cpver of a mount. It will diffuse slowly 
through, bringing death to all it touches 


B Y chance the reader is a portly 
bankei or dignified statesman, with 
neither time nor inclination to indulge 
in the bog-trotting field trip. For such 
cases the automatic, self-regulating 
microcosm is just the ticket. Have at 
hand as many jars—the one-gallon bat¬ 
tery jar preferred—as you wish to make 
up into cultures, and fill 
them nearly full from 
the tap, allowing them to 
stand uncovered for two 
days. Secure odd pieces 
of plain sheet glass, such 
as parts of broken win¬ 
dow panes, or purchase 
small squares or circles 
of such glass from a 
dealer, so as to provide 
a cover lor each jar 
thereafter. 

T HE various cultures 
which may be made 
up are nearly endless. 
Perhaps the best known 
and most widely used is 
the hay infusion micro¬ 
cosm. Merely gather a 
handful of diied hay 
from the most conveni¬ 
ent source, such as the 
nearest vacant lot which 
supports wild grasses, 
and place it in one of 
the jars. An eneigy cycle is thus initi¬ 
ated which will run for many months 
without further attention, save that of 
renewing any water lost by evaporation. 
Cover the jar and put it in a light place, 
possibly near a window, but not in di¬ 
rect sunlight. 

We say the hay “rots” in the water, 
but what we really mean by such an ex¬ 
pression is that bacteria appear and 
attack the stored energy in the hay. 
They come from the air and from the 
water in the jar, hut principally from 
the hay itself, where they have been en¬ 
cysted in a state of suspended anima¬ 
tion, as it were, awaiting the return of 
more favorable (moist) conditions. 
Protozoa next come out of their cysts 
and feed, either on the products of de¬ 
composition of hay set free by the 
bacteria or upon the bacteria them¬ 
selves- Larger species eat the smaller 
ones, and eventually worms and rotifers 
—multicellular organisms—will domi- 


to pick up, 
organisms 







nate the scene. All is destruction. The 
energy of bottled sunlight piesent m the 
hay is being rapidly dissipated. Within 
a few months the microcosm will run 
down, unless the operator introduces 
some of the smaller species of algae 
and thus adds some energy ^makers and 
produces a balanced aquarium. 

M AKE slides from this microcosm 
every day and note the changes 
in population, both as to species and 
number of individuals. Take cultures 


that it is becoming quite well 
known by name, and all ama¬ 
teur students of microscopic 
hie will be desirous of stink¬ 
ing a specimen at first hand 
—rightly so, too, since no 
creature is more interesting 
A large Amoeba is barely 
visrble to the naked eye as 
the smallest of specks—a 
giant of the microcosmic 
world. He appears under low- 
power magnification as a 



Left: Nyctotherus. Right * Balantidium. These 
microscopic protozoa are parasitic on frogs 


from bottom, middle, and top zones and 
see whether these show parallel fluctu¬ 
ations. When the microcosm is freshly 
made up }ou may he unable to find any 
life at all in a drop or so, when mounted 
for microscopic examination. But after 
two days bacteria will be abundant, and 


large drop or mass of colorless jelly, 
almost completely transparent and of 
constantly changing shape. The proto¬ 
plasm flows smoothly into a varying 
number of finger-like projections—the 
pseudopodia; the animal progresses by 
putting forth pseudopodia in front and 


soon the monads—extremely 
minute flagellate protozoans 
—will be present in untold 
millions Colpidium and Col- 
poda are related ciliate pro¬ 
tozoans of a much larger 
size, which will shortly rule 
the scene, and Paramecium 
usually occurs plentifully. A 
daily inspection and record¬ 
ing of the fate of this micio- 
scopic, dog-eat-dog universe 
will piovide a practical ex¬ 
periment in miciobiology of 
much inteiest and value. 

Next try a similar infusion 
made with lettuce leaves— 
unwashed ones from the gar¬ 
den. Beet and carrot tops, 
celery and, m fact, nearly 
any form of leafy vegetable, 
may be similarly employed 
and a parallel microcosm en¬ 
countered 

The Amoeba has been so 



Sketches of several of the algae—forms com¬ 
monly found in stagnant water. How miser¬ 
ably any mere drawing or, equally, the finest 
of photographs, fails to convey to the reader 
their beauty of color and hues of blue and 
green, as well as their living qualities, will 
be realized only when they are beheld in ac- 


widely studied and publicized 


tual movement under the microscope eyepiece 



Some organisms have attributes of 
both animals and plants, and one 
of these is Euglena. While it swims 
freely, by means of its tiny whip 
or flagellum, it also manufactures 
its food by means of light and has 
chlorophyll, as plants do. Zoolo¬ 
gists call it an animal, botanists 
a plant. Nature, however, recogni¬ 
zes few such arbitrary boundaries 

things in life that are essential to even 
man himself! He breathes, absorbing 
oxygen fiom the surrounding water, 
combines this oxygen with his living 
protoplasm so that energy to do work 
is released, and voids the resulting ex¬ 
cretions. He moves from place to place 
and takes in small forms of life of 
many kinds for his food, performs di¬ 
gestion and assimilation, and voids the 
indigestible residue. He is sensitive to 
stimuli and aware, at least in a general 
way, of the nature of his surroundings. 

B UT, however desirable a subject for 
our studies, Amoeba is not as ac- 



Dtawing* trom BjumlIi and Lomu book -Microscope Experiments' 

At the top is Spyrogyra, one of the common 
green algae. The half-moon alga in the cen¬ 
ter is a typical desmid, Clostermm. Desmids 
occur in wide variety but all are beautiful. 
At bottom is Navicula, one of the numerous 
forms called diatoms. Of these there are so 
many that diatomology is a special science 


withdi awing those in rear. 
An) one pseudopodium thus 
has no leal identity—it is 
merely a portion of the cell 
which is temporal ily pro¬ 
jected as a lobe. 

Amoeba has a nucleus and 
one contractile vacuole—a 
spherical area in the cell pro¬ 
toplasm which slowly fills up 
with water and excretions, 
moves to the surface and then 
bursts like a pricked bubble, 
thus ridding the animal of 
excess water and wastes. A 
new vacuole then later ap¬ 
pears, grows, and bursts. 
The outer layer of proto¬ 
plasm (ectoplasm) is clear, 
whereas the inner (ento- 
plasm) is granular; other¬ 
wise there is no apparent 
structural differentiation—no 
organs, no systems. Yet 
Amoeba can do all of the 


commodating as many another proto¬ 
zoan. Finding them may prove difficult 
in the first place, and culturing them 
still more so. We may have a splendid 
pure culture of large and active Amoe- 
bas one day, and none at all the next, 
the cieatures disappear overnight as if 
by magic. Search for them in the mud 
on the bottoms of ponds in which there 
is a good growth of green stuff, and in 
scrapings from the underside of lily 
pads, but do not be disappointed if un¬ 
successful. Cultures may also be pur¬ 
chased from supply houses. 

To identify the many organisms en¬ 
countered in such studies as those 
briefly outlined in this article, consult 
one or more of the following: Kudo, 
R. R., “Handbook of Protozoology;” 
Morgan, A. H., “Field Book of Ponds 
and Streams;” Needham, J. G. and J. 
T. Lloyd, “The Life of Inland Waters;” 
Needham, J. G. and P. R. Needham, “A 
Guide to the Study of Fresh-water Bi¬ 
ology.” 








A field of Oo-too-ton soybeans in 


All illustiatloru cuurtesy U S Department of Agriculture 


D URING the Civil War the Union 
soldiers were fed a coffee which 
they did not like very well. It 
tasted u so-so”, but it failed to whip 
them on and keep them awake as did 
the coffee they had back home. No one 
bothered to tell them it was soybean 
coffee, and if they had been told what 
it was, the news probably would have 
meant nothing to them, for few people 
in this part of the world had ever heard 
of the soybean at that time. 

The history of the soybean, or soya, 
in China reads like an Oriental fable. 
Nowhere is there anything to be found 
that will compare with it—a "‘little 
honorable plant” so rich in food-ele¬ 
ments that it affords a perfect diet in 
itself, and so heavy in oils that it pleases 
the hearts of manufacturer of com¬ 
mercial products. 

Someone had brought samples of the 
beans to this country about 1804, it is 
true, though only as botanical curios¬ 
ities, and they were planted and grown 
m fashionable houses. Rut, aside from 
the Civil War coffee brought back by 
some of our traders to the East and 
these few hothouse specimens, no more 
was heard of the soja max in this coun¬ 
try until along about 1890, when one 
of the Government’s experts Began to 
see what he could do with it. He found 
it to be a good silage and soil-improver, 
and it was introduced to some of the 
farmers as a crop possibility. 

Time went on and then, in 1915, a 
sh^rt^ge of cottonseed in the south 
bolnelABd 1 'yiiA' a surplus of North 
| i' ’ ftaCwer®, being 


cultivated for live-stock. The Depart¬ 
ment of Agriculture began to dream 
dreams of an American soy-oil. Had 
not the Orient been using this oil for 
thousands of years in making lacquers, 
varnishes, paints, soaps, printing-inks, 
candles, waterproofing, and all such? 

T HE Oriental method of extraction 
was a primitive one—with a stone 
hydraulic press. But the Americans did 
not copy that method. They used, in¬ 
stead, the method followed in the south 
for processing cottonseed. Also, they dis¬ 
covered that the oil could be extracted 
by grinding the beans and then placing 
them in some chemical solvent such as 
benzol, naphtha, or ethei. The solvent 
was later evaporated, distilled, and 
used over again, while the residue, the 
meal and now extracted oil, was said 
to contain no detectable tiace of the 
solvent. This chemical process is 
thought to extract more of the oil than 
the other method, only 0.5 to 1.5 per¬ 
cent remaining in the meal. One ton 
of beans (33 Va bushels of 60 pounds 
each} yields by the expression method 
about 250 pounds of oil and about 1600 
pounds of meal. The remainder is lost. 

This oil belongs to the "’drying group” 
and stands midway in properties be¬ 
tween linseed and the semi-drying cot¬ 
tonseed. Manufacturers seized upon it 
when they learned that by proper re¬ 
fining it lost its beany flavor ajid could 
be used in the manufacture of lard sub¬ 
stitutes, margarine, salad oil. In fact, 
it could be put to any use to which 
oils are needed in making foodstuffs. 


Orangeburg County, South Carolina 

The trades accepted it to use in the 
manufacture of linoleum, paints, soaps, 
core-binder, rubber-substitute, glyceiin, 
explosives, inks, celluloid, water-proof¬ 
ing, and any number of other things. 
The different grades of oils obtained 
from different varieties of beans made 
some of them more valuable in one 
place than in another. 

After the extraction of the oil, the 
meal that was left behind was used 
primarily as feed for animals, and theie 
have never been any indications of 
other than good results—provided the 
farmer remembers he is handling a 
highly concentrated protein. Its digesti¬ 
bility, also, compares very favorably 
with that of other oil-meals. 

Scarcity of land in the Orient pro¬ 
hibits setting aside appreciable areas 
for pastuiage and this, combined with 
certain leligious prejudices of the peo¬ 
ple against meat-eating, means that very 
little live-stock is raised there. The 
Orientals, therefore, have comparative¬ 
ly little use for soy meal for animal 
feed. Millions of tons, though, are used 
annually in Java, Manchuria, China, 
and Japan for fertilizing mulberry trees 
and rice fields. 

Americans have been slow to recog¬ 
nize the fertilizing value of this meal, 
despite Government bulletins recom¬ 
mending it, but for the plant itself, both 
green apd dried, they have found a use. 
We have mentioned before that it makes 
an excellent hay and straw, it equals 
red clover or alfalfa for milk and but- 
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ter production, and is also popular as 
a winter ration for horses and hogs. 
This latter use accounted for our 
farmers’ sole interest in the bean prior 
to the 1915 expei iments for oil. 

It was not until as lecently as 1917, 
when conditions brought on by the 
World War forced the Department of 
Agriculture to search for a cheap source 
of proteins for human consumption, 
that the soybean was “discovered” as 
a real food. More than 400 different 
recipes exist in the Chinese cook-books, 
some of them dating back to about 
3000 B.c., but we Americans did not find 
them. Our scientists went to work di¬ 
rectly on the bean itself—although they 
may have accepted ideas from the 
Orient of using it as a flour, a curd, 
milk, oil, and meal. Possibly, too, they 
may have been influenced by the fact 
that the soybean is the principle article 
of diet of a people who evidently have a 
remarkably well-balanced ration, even 
though they make no extensive use of 
dairy products and consume almost no 
meat. 

H OWEVER that may be, the Depart¬ 
ment worked over the beans until 
they found the general protein yield to 
be 40 percent, the fat 18 percent, carbo¬ 
hydrates 26 percent and ash 4.55 pei- 
cent; the protein being equal in value 
to that of meat oi milk, the ash alka¬ 
line in reaction, and very little of the 
carbohydrates existing in the form of 
free starch. Further experiments since 
then have shown a richness in lecithin, 
an excellent nerve tissue builder. They 
have also shown that the oil contains 
fat-soluble vitamins A, D, and E There 
is a high percentage of water-soluble 
vitamins, and as for the mineral content 
—the list reads like a text-book! The 
oil, by the way, is digested by man to 
the extent of 95 to 100 peicent, and 
the presence of fatty acids, such as 
linolenic, makes it valuable as a buildei 
of fats in the cells of the body. 


Chinese farmers say that there are 
a thousand different kinds of soybeans, 
and that some one variety of them is 
adaptable to almost every climatic 
vagary. One branch of the family likes 
dry, desert-like soil, another prefers it 
moist, some revel in cold weather, 
while their cousins pine for sub-tropical 
heat. More than 800 varieties have been 
imported into the United States by the 
Department of Agriculture, but only 
about 40 of these are being grown to 
any extent. These are mostly the ones 
adapted to the “corn belt” and the south. 

The differences m the appeal- 
ance of both the plant and the y[ 
seed are legion. The seed 
may be green, yellow, red, 
speckled, straw-colored, * / 

black, tan, or brown 
some are round, others 
elliptical The plants 
are all hairy (there is 
said to be a smooth 
variety in Japan but it 
has not been intro¬ 
duced here). Some of 
the plants have strong, 
self-reliant stalks that 
grow as tall as a man, 
while otheis have a clinging disposition 
that keeps them close to the ground. 
One variety’s leaf is dark, anothei’s 
pale. The flowers may be white or 
purple, and may be odorless or they 
may have a delightful lilac-like per¬ 
fume. And, of course, the different vari¬ 
eties vaiy in their chemical analysis and 
their palatability, though not to any 
extent. 

T HE soya, in China, is a plebeian food. 

It is eaten by the nobility, to be sure, 
but on the whole it is looked upon as 
the food of the people. The Imperial 
gardeners never thought of improving 
its strains, while the farmers, naturally 
enough, had no idea that controlled 
propagation was possible. So, through 
all the centuries, the god of the soya 


Laredo soybeans cocked up in the field 


Grown in White County, Arkansas 


An Oriental soybean cake made by 
pressing the oil from the beans. 
Such cakes are fed to livestock 

has had to look out for himself. That 
god seems to have fared very well under 
the ciicumstances. Nevertheless our 
Department of Agriculture already has 
made much progress in fortifying the 
plant against diseases and in increas¬ 
ing its output of seeds. Dr. W. J. Morse 
of the Department has interested him¬ 
self particularly in it and is a leading 
figure in encouraging its use in the 
American dietary. 

So it has come to pass that the United 
States is now following the example of 
the Orient and making milk, curds (not 
unlike cottage cheese), flour, macaroni, 
cakes, pies, candy, salad-oil, cooking- 
oil, and coffee from the soybean. Still 
the soya, generally considered, 
is looked upon as a meat-sub¬ 
stitute rather than a cereal- 
substitute, and this is because 
of its high protein and low 
starch content. 

Our food experts, too, have 
taken with enthusiasm to this 
new “almost perfect food . . . 
it fills a crying need in our 
dietary,” they say, and they 
add that, .. foi some strange 
i eason, our knowledge of foods 
has lagged far behind our 
other technical accomplish¬ 
ments apd we have only just 
begun to realize the deficien¬ 
cies in our present foods - . . 
the soya will become a very 
important accessory.” Chief 
among its proteins is glycinin, 
a globulin, and it is similar in 
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F lour is now an important 
product from tlie soy, and is 
being manufactured in various 
parts of the country by the ton. 

It is used for making breads, 
cakes, and pastries. To diabetic 
patients and to others in need of a 
starch-free diet it comes as a blessing, 
as well as adding a very palatable and 
nutritious item to the pantry list of any 
housewife. 

Europe has also been adopting this 
legume. It was first introduced into 
England in 1880, when a traveler re¬ 
turned home and proudly displayed 
some samples of a ‘‘wonderful bean” 
that furnished nine tenths of the food 
of the Near East. His surprising tales 
created an interest among botanists, 
but that was about all. Few others be¬ 
came "excited” about the bean, or the 
possibilities which might lie in cul¬ 
tivating them. 

Then, in 1905, a Japanese trader put 
into the harbor of Hull with a shipload 
of soybeans, which he managed to sell 


Soybeans grown with com, South Caroli¬ 
na, for soil building and "hogging down” 


“Zee Cream, by the Mile ” is the title 
of an article , to be published soon 9 
which tells the story of the development 
of a new and better process for making 
that frozen delicacy . 


A luxuriant growth of Oo-too-ton soybeans in a field in Richmond County S. C. 


its ammo acids to beef, according to 
Prof. Stanley Osborn of the State 
Department of Health at Hartford, Con¬ 
necticut. The protein }ield is nearly 
twice that of the average meat; four 
times that of eggs, of wheat and other 
cereals; five times that of most breads; 
twice that of lima or navy beans, and 
twice that of walnuts, filberts, and the 
majority of other nuts. 

Soy-milk, which is prepared in a 
similar manner to almond-milk, is re¬ 
ported by several of our universities to 
he suitable for use as the only source 
of proteins in the diet of babies, as 
well as being adequate for promoting 
normal growth in children. It is further 
stated m these reports that invariably 
better results are obtained from its use 
in such cases than from cow’s milk. 
Professor Stanley Fisher states that it 
makes a much finer, more flocculent 
mass in the stomach than cow’s milk, 
and that its period of stay in the 
stomach is shorter. Chinese ba¬ 
bies, we are told, are always 
brought up on this milk. 

As for the cheese, or curds, they 
do not appeal greatly to Occi¬ 
dental taste at first. They seem a 
trifle strong in flavor and are 
sponge-like in consistency, but it 
is prophesized that they will un¬ 
doubtedly come to be looked upon 
as the delicacy they are consid¬ 
ered to he in the Orient. These 
curds, prepared in an infinite 
number of ways, may appear in 
one form as the “meat” course, 
in another as the salad, and in 
still another as the dessert. The 
human organism is said to be able 
to store 3.3 percent of the nitro¬ 
gen of soybean curd but only 1 
percent of that of meat. 


alter difficult bargaining. England 
found the beans good feed for cattle 
and sold some abroad. Gradually orders 
increased through the years to several 
thousand tons annually, but it was not 
until the various countries were pressed 
by the exigencies of the World War 
that interest began to grow over there, 
too, with regard to the possibilities of 
the beans as a food for humans. Today 
their popularity is being furthered in 
Europe in the same manner as in the 
United States; namely, through the dif¬ 
ferent governmental offices and the uni¬ 
versities. Italy, France, and England 
have made elaborate experiments; gos¬ 
sips have it that a Soy Institute has 
been founded in Moscow and that it 
houses an exhibition of more than 150 
different soy dishes, including “cutlets,” 
“meat-loaves,” pastries, salads, and 
candies. Prizes are offered for other 
lecipes, and expert aid is furnished 


peasants who aie willing to plant the 
beans. 

A few hundied thousand acres of 
soybeans are being grown in Europe, 
but the bulk of the world’s supply still 
comes from China, Japan, Korea, Indo- 
China, and Manchuria, especially the 
latter, where the claim is made that 
more is raised than in all other coun¬ 
tries together. Locally the beans are 
used mostly for oil and meal and are 
the principal product of the country. 
Their export supports the harbors, rail¬ 
roads, and boats. In each of the coun¬ 
tries named, as well as in Siam, the 
Philippine Islands, Dutch Indies, and 
India, they and rice form the most im¬ 
portant articles of diet of the large 
populations. 

The United States still impoits thou¬ 
sands of tons of the beans, even though 
we have a few million acres planted to 
them. This acreage is steadily increas¬ 
ing; previous to 1917 there were less 
than 500,000 acres, in 1924 more than 
2,500,000 acres (one million for hay, 
932,000 for pasturage and 613,000 for 
seed). Latest figures show a continued 
increase, and this increase is likely to 
be maintained. 

I T appears that some variety oi soy¬ 
bean will grow almost anywhere in 
this countiy but, with the Manchurian 
imports commanding such absurdly low 
prices, it is not profitable to grow them 
in states which have a water shortage 
—where water must be measured and 
paid for. In the “corn belt” and in the 
south, where there is plenty of water 
and labor is relatively cheap, these 
beans are being grown with profit, and 
every year sees their popularity in¬ 
creasing. 

• 




WHAT CONSTITUTES 

Perfect Detail in Television? 


By WILLIAM HOYT PECK 


E VEN the most pessimistic admit 
that television will be entirely sat- 
isfactory when the reproduction 
can be compared to motion pictures in 
brilliance and clarity The skeptics also 
concede that brilliance in a mechanical 
scanning system can be obtained 
through the use of such sources as arc 
lights or suitable incandescent lamps, 
modulated by a sepaiate element, such 
as a Kerr cell But they maintain that 
the fine detail of a motion-picture film 
cannot be obtained through mechanical 
scanning methods. 

It is with this last statement that I 
would take issue Motion picture film is 
covered with a layer of tiny silver grains 
which foim clusters appioximately .02 
mm. (eight ten-thousandths of an inch) 
in diameter * A close inspection of a 
picture projected on a smooth screen 
will reveal the grouped silver grains, 
each cluster mcieased to a diameter of 
about Vi inch, if the complete picture 
IS 20 feet wide 

But one does not normally view a 
motion picture closely. One sits far 
enough away so that the clusters are not 
seen sepaiately, but are resolved into a 
perfect picture. In a similar way, one 
obseives a television picture from a dis¬ 
tance when it is considered as enter¬ 
tainment rather than as a novelty or an 
experiment. Witnessing television for 
the first time, as a critic rather than as 
a member of an audience, the tendency 
is to peer closely at the screen. Accept¬ 
ing it as amusement, one would view 
a picture two feet wide (the average 
size of a home movie) at somewhat less 
than the length of a room—say about 
ten feet. 

N OW, what size dot or “picture ele¬ 
ment” in a television reproduction 
is completely resolved at ten feet? Be¬ 
fore answering this question, let us ex¬ 
plain the term “resolve” as applied to 
optics. 

If you will hold any photograph re¬ 
produced in this magazine close to your 
eye, you will see that It is made up of 
a large number of tiny dots. If you hold 
it quite close and look at it steadily, the 
dots will appear separately and dis¬ 
tinctly—more distinctly, in fact, than 
the picture they form. 

*Note that this figure pertains to clusters of 
grains and not to single grains The size of 
clusters varies widely under differing condi¬ 
tions, but for the present purpose, the figure 
given may be accepted as a satisfactory ap¬ 
proximation .—The Editor. 


Now slowly move the page away from 
your eye. You will find a rather definite 
point at which the individual dots can 
no longer be distinguished, and the pic¬ 
ture they make is distinct and clear. The 
point at which the dots form a complete 
pictuie is the resolution point, and may 
he calculated very readily. 

To understand the means of calcula¬ 
tion, call to mind a pair of railroad 
tracks, extending straight ahead until 
they apparently meet m the distance 
The point at which the eye can no 
longer distinguish two separate tracks 
is again the resolution point, though 
this time it is very much farther away 
than was the magazine page when the 
dots in the picture resolved There is, 
however, a definite relation between 
these two points of resolution. 

T HE human eye sees in angles, and 
if straight lines were diawn from 
within the eye to two adjacent dots at 
a point where they just resolved, the 
angle formed by the two lines at the 
eye would measure appioximately 3 
minutes—1/20 of 1 degree. 

Similarly, if lines were drawn from 
youi eye to the two railroad tracks 
where they appear to meet, the angle 
foimed at your eye by the two lines 
would again be 3 minutes. 

So, in order to determine what detail 
is necessary to afford perfect definition 
in television projection, it is necessary 
to know only the average distance at 
which a picture of given size will be 
viewed. By calculating how far two lines 
which diverge at an angle of 3 minutes 
will spread at the distance from the 
eye to the screen, we find the size of a 
dot—or the width of a scanning line— 
which affords perfect definition at that 
distance. 

Here is an example: If two lines 
which diverge at an angle of 3 minutes 
are produced for 110 inches, their ends 
will be 1/10 of an inch apart. There¬ 
fore, scanning lines up to 1/10 of an 
inch wide may be used with a viewing 
distance of 110 inches, and simple divi¬ 
sion shows that an image 18 inches 
high will require 180 lines for perfect 
definition, t 

Lights and shadows will he produced 
m this image by controlling the amount 
of light in each line or dot, an infinite 
number of variations between full il¬ 


lumination and total darkness being 
possible. Because of perfect resolution, 
the dots will all blend together, and the 
effect will be that of a completed wash 
drawing 

In other woids, a 180-lme picture 18 
inches deep will contain all the detail 
ihe human eve can see when viewed 
from a distance of 110 inches, or 9 feel 
2 inches 

Motion picture engineers have main¬ 
tained that 1250 lines are necessary in 
a television pictuie of home movie size 
(about 18 by 24 inches) in order to get 
detail comparable with that of the home 
movie. The fallacy of this is readily seen 
when one divides 18 inches into tenths 
of an inch. 180 lines resolve perfectly 
for the average eye. 

Similarly, it a screen 13% by 19 
inches is mounted in a television con¬ 
sole cabinet, it will show a picture pei- 
fect in detail when a 180-line image is 
viewed at a distance of 6 feet 6 inches. 
The 180-lme picture will be completely 
xesolved when made 20 by 28 inches if 
viewed from a distance of 9 feet 9 
inches. 

T HEN, too, the motion picture makes 
use of an illusion of detail which 
television may well copy. One learns a 
character’s lineaments only in close-ups 
on the movie screen. When the character 
is seen in a group or a long shot, the 
features are more or less formless lights 
and shadows, detail being supplied prin¬ 
cipally from memory and from very 
general impressions. Look for this effect 
the next time you go to the movies. 

Television, however, is new. One in¬ 
spects the image, be it close-up or group, 
quite critically, and is disappointed if 
every feature of every person m a group 
is not sharply defined. Before making 
criticisms, one should inspect a motion 
picture as closely and harshly as a tele¬ 
vision image—or should take television 
as matter-of-factly as the movies, look¬ 
ing merely for entertainment, rather 
than for unnecessary engineering 
achievements. 

Given the same conditions as obtain 
in a home movie showing—that is, size 
of screen, amount of room illumination, 
average viewing distance, and audience’s 
frame of mind—180-line television not 
only welcomes comparison with home 
movies; it seeks it! 
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Milk of the Rubber Tree 



Latex—as it Comes from the Tree- 


-Has Enjoyed 
Increase in Use Despite the 
Downward Trend of Other Businesses 


Huge 


Bv PHILIP H. SMITH 


Photograph**courtesy U* S Rubber Cu 

Native grooving the bark of a Hevea tree 
to allow the latex to drain into the spout 


T HE chemist and the business man 
alert to utilize the very latest in the 
development of new products are 
taking keen interest in liquid latex— 
the natural serum of the rubber plant. 
As a result, latex is being used in place 
of crude rubber for certain purposes, 
and in addition, it is being adopted by 
industries which never before employed 
rubber. 

Latex, as it comes from the planta¬ 
tions, is 36 percent rubber by weight 
and 64 percent water. It is an aqueous 
solution of rubber. When this serum is 
clotted and dried and smoked or rolled 
into crepe sheets, it forms the crude 
rubber of commerce. Early experi¬ 
ments were directed toward using latex 
as a substitute for this crude rubber. 
Then the chemist came to realize that 
latex had physical properties which 
made it valuable in its own right and 
so a new field of development was 
opened. 

When concerns adopt latex for the 
manufacture of products formerly made 
qf crude rubber, they make no specific 
of it. And when new uses and 
are developed, methods 
pomptly patented. All 'this 

»/v ;; ty ; 1 f * ‘ f ' 


and makes impossible a complete 
statement as to where and how 
latex is being used commercially. 
That its use is steadily on the in¬ 
crease is not to be refuted. Im¬ 
port data show shipments mount¬ 
ing year after year. All through 
the depression when crude rub¬ 
ber imports were declining, those 
of latex increased, and in the first 
four months of this year, com¬ 
pared with a like period of 1932, 
there was a 48 percent increase. 

Of all latex products, perhaps 
elastic thread is best known to the 
consumer. This thread is made Jby 
extruding thin filaments of latex 
and covering with a winding of 
cotton or rayon thread. Its partic¬ 
ular use is for weaving into gar¬ 
ments where elasticity is desired. 
The textile industry has also 
made use of latex for impregna¬ 
tion of cloth to make it watei- 
proof and for treating the cord 
used in the manufacture of tire fabric. 
Tire cord consumes the greatest amount 
of latex. 

Carpet and rug manufacturers have 
also made use of latex. One scheme is 
to make a solution which will remain 
tacky but not sticky and apply it to the 
backs of carpets to prevent them from 
slipping. Another idea just put into ef¬ 
fect applies to the joining of strips of 
carpet to make a broadloom effect. A 
very close joint can he made which will 
not show a ridge. 

TJAPER producers were among the 
A first to adopt latex. It lent itself 
quickly to existing practice because 
solutions could be applied with regular 
machinery and satisfactory results ob¬ 
tained without additional outlay. Water¬ 
proof paper is now being made by coat¬ 
ing one or both sides in a latex bath or 
by mixing the latex with the pulp in the 
beaters. Waterproof bags have been 
placed on the market fe shipment of 
materials which would be injured by 
the penetration of moisture. Paper 
makers have recently added to their 
la tax-treated products, and now cqatcfl 
printing paper, baggage tags, -writing 
paper, inexpensive raincoats, and um¬ 


brellas aie coming from then plants. 

The marketing of rubber non-skid 
chains for automobiles last spring re¬ 
vealed rope makers as joining the users 
of latex. No metal is used in this 
“chain.” The cross links aie solid blocks 
of rubber bonded with latex-impregnat¬ 
ed rope to make an inseparable unit. 
Latex is being used also to waterproof 
rope to make it resist the action of sea 
water and chemicals. It is applied as 
well to hawsers, fish nets, fishing lines, 
and laundry bags. Not lar behind the 
rope maker is the manufacturer of in¬ 
sulated wires who foi years has been 
using lubber but moie recently has dis¬ 
covered great possibilities m latex and 
today offers a variety of wire products 
in which latex plays an important part. 

T^XCELLENT artificial leathers axe 
^ now being made by impregnating 
special paper stock with liquid latex 
and embossing the surface to give a 
leather effect. Such materials are now 
being used for women’s shoes and as 
insoles for all types of shoes, also for 
covering furniture and for book covers. 
Boot and shoe people are using latex to 
stick leather to leather, and to vul¬ 
canized rubber, canvas, and felt. 

In manufacturing from latex there 
are two principal methods employed— 
dipping and electro-deposition. The 
first method is used for the pi eduction 
of seamless goods such as toy balloons, 
surgical gloves, and the like, and is ex¬ 
tremely simple. A latex solution is pre¬ 
pared with the desired chemical sub¬ 
stances added. The molds are dipped in 
this solution and then hung up to dry. 
Repeated dippings build up the re¬ 
quired thickness of rubber. Vulcanizing 
takes place when the coated mold is 
dipped in warm water or placed in a 
heated room. 

Latex has marked advantages in the 
production of dipped goods Being an 
aqueous solution at the outset, no vola¬ 
tile solvents are needed- This reduces 
costs, eliminates fire hazard, and re¬ 
moves the difficulty of recovering the 
solvents. Then, too, latex has superior 
strength and aging properties because 
there is no tnltfing 1 , ot masticating and 
therefore no weakening of -the physical . 
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structure of the rubber. And, since vul- In fields where latex has made the these articles impervious to air as well 
camzation takes place at low tempera- greatest strides there is still room for as moisture. Preservation of building 

tuies with ultra-accelerators, a better development. Paper and allied indus- stone, cement, plaster, and concrete, 

product can be made. These advantages tries have fuither to go. Insulating can be accomplished by painting with 

warrant the use of latex rather than board utilizing latex is in its first stages. latex of suitable concenti ation or with 

ciude rubber even though it means im- Various waste products such as saw- latex combined with colloidal disper- 

portation of a large volume of useless dust, shavings, and the like are being sions of resins. Waterproof paint, in 

water. Rubber is a substance which can- treated with latex to make a waterproof which latex is the basic ingredient, has 

not be returned to an aqueous solution composition. This type of condensation long intrigued paint manufacturers and 

once the original water has been driven product which has high dielectric, in- 

off, without altering its physical char- sulating, and sound-deadening proper- 

acteristics. ties, interests the builder of homes and 

the manufacturer of airplanes, refrig- 
HE electro-deposition or “anode” erators, and automobiles, not to mention 

process utilizes the fact that rubbei the producers of electrical equipment 

particles are electrically charged. It is Preservation of foodstuffs such as 
really a plating process and is per- eggs and fruit, by coating with 

formed by making the article to be latex, is a possible develop- 

coated the anode of an electrolytic cell. ment. Latex would make 

Metal sheets and frames, and screens 
can be coated to advantage with this 
process. Corsets where ventilating holes 
are desired are latex-coated in this man- 

ner. Non-conducting plugs leave open La£ex is brought to this 

spaces wherever wanted, hence it ap- country in special tank 

pears that the process has special merit ships and then trans- 

where forms are complex and might be shipped by pumping into 

imperfectly coated by the more simple railroad tank cars 

dipping process. _ + _ 

The basic problems in the use of \B B, | b, lather promising lesults have been ob¬ 

tained. Inertness toward alkalis, boiling 
water, and the like, is one of the ad¬ 
vantages of latex paints. 

G EORGE D. KRATZ, who has been 
responsible for the development of 
many latex products, claims that the 
time is not far distant when tires will 
be made without the use of heavy ma¬ 
chinery or large capital investment. All 
problem relates to devising machinery A—Anode with deport of latex rubber that will be needed will be cotton fab- 

for application. In most commercial 3 —Cathode 3 dia hra m r * c > W * re ’ su ^ ta ^^ e ni olds, and a latex 

work, water must be driven off from Bf-Cathode compartment solution. Milling and masticating pro- 

the solution and that requires special Latex mix cesses will go by the board. 

machinery, built of special metals. Cop- •?~ t °*fZZnai Atari*, . , L * teX is f known t0 make . a su P erb 

per and brass cannot be used because A schematic drawi of a cell for lubricant for machinery, since it re- 

they are affected by latex. So far stain- anode electro-deposition of latex on ? T UC r es losses 1 from fnctl0n * a nuiumum. 

less steel appears to offer the greatest metal. The deposit is 40 percent Unfortunately, it cannot be used long 

possibilities foi use in the machinery, water and therefore a conductor without sudden coagulation. It is up to 

the chemist, therefore, to find some 


latex which confront the chemist and 
which mu.st be solved for each indi¬ 
vidual project aie three in numbei. 
First, latex viscosity must be kept con¬ 
stant; in other words, piemature coagu¬ 
lation must be avoided. Second, the pig¬ 
ments and chemicals used in conjunc¬ 
tion with latex must be had in suffi¬ 
ciently fine state of division to prevent 
settling out when standing. The last 





Making flat layers of 
cords for automobile 
tires. The cotton 
threads are drawn 
from the spools at 
the left, laid side by 
side, and then passed 
through a tank of 
latex. The impreg¬ 
nated "web,” held to¬ 
gether by the latex, 
is then used in tires 
without any weaving 
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stabilizing agent. The mixing of cheap 
hydrocarbon oils with latex has been 
tried, and while it is satisfactory for 
light machinery, the experiments have 
not yet reached a practical stage. 

To make a rubber road which will be 
silent, resilient, and long-wearing, is 
one of the dreams of the latex chemist. 
Untreated latex has failed as a road 
surface, hence the addition of some 
other material to the latex will be neces¬ 
sary. The problem involves the use of a 
vulcanizing and reinforcing ingredient 
and the prevention of clotting while lay¬ 
ing, An admix of latex to bitumen has 
been tried with a measure of success 
and chemists are convinced that it will 
be a matter of only a few more years 
before latex-insulated automobiles, lu¬ 
bricated with latex and equipped with 
latex tires, will traverse noiseless, 
latexed highways. 












‘Cruiser Number 1. Report’ 





Newly Developed Short Wave Radio Equipment 
Enables Officers in Cruising Police Cars 
to Carry on Two-Way Communi¬ 
cation with Headquarters 


A POLICE radio cruiser idles along 
the highway when suddenly a 
heavy sedan roars past, swaying 
dizzily from side to side. 

‘‘Step on it, Mike!” shouts Officer 
Number 1. Their radio, a few minutes 
before, had reported a bank robbery in 
the village four miles eastward. 

The light police car spurts forward, 
closing up the gap until the fugitives 
are but a few hundred feet ahead. As 
Officer Number 1 leans out of the win¬ 
dow to take aim, the rat-a-tat-tat of 
machine-gun fire bursts from 
the rear of the big sedan. 

Bullets spatter the front of 
the cruiser, blow out the 
tires and the car hurtles from 
the highway. With a mighty 
crash it strikes a tree, a pile 
of splintered wreckage. 

One member of the police 
crew, barely able to extricate 
himself, hobbles into the 
middle of the road, looking 
into the distance which swal¬ 
lowed up the gunmen. No 
houses in sight. No handy 
telephone. No way to send 
word ahead to stop the crim¬ 
inals, No way to get help for 
his groaning buddy and 
himself. 

If this police cruiser had 


been equipped with a two-way radio 
installation such as that which was 
placed m service during the past sum¬ 
mer at Eastchester, New York, and 
Bayonne, New Jersey, help would have 
been on the way, and the police m the 
next town would have been waiting for 
the fleeing gunmen. It would have en¬ 
abled them to talk to their headquarters 
the moment they first saw the fugitives. 

Such installations have other uses 
than curbing crime. Recently, a lone 
Bayonne patrolman pulled a drowning 


Interior of two-way radio police 
cruiser, with equipment built into 
the instrument panel of the car 


of the practically static-less ultra-high 
frequency equipment. 

Already the New York State Con¬ 
servation Department uses equipment 
identical to that employed at East¬ 
chester and Bayonne to maintain com¬ 
munication with its forest-fire patrol 
planes. On September 13, the Navy De¬ 
partment announced the successful use 
of ultra-high frequency apparatus built 
for the Macon, calling special attention 
to the static-less character j sties of the 
reception. 

Besides giving more efficient police 
service, saving lives, and demonstrating 
new radio possibilities, the ultra-high 
frequency equipment offers a solution 
to the problem of congestion in the 1500 
to 3000 kilocycle band which 
the Federal Radio Commis¬ 
sion has allocated to police 
departments using the con¬ 
ventional type of one-way 
radio. More than 70 depart¬ 
ments throughout the coun¬ 
try are now operating on the 
eight available wavelengths. 

The problem is a serious 
one, threatening to prevent 
further use of conventional 
short waves in the police 
field. The Federal Radio 
Commission pointed this out 
in a bulletin last February, 
urging that departments in 
the same areas use the same 
wavelengths on a mutual 
basis wherever possible. 
There are 26 times as many 


man from the water in an isolated spot. 
He tried artificial respiration in vain. 
In the absence of telephones, he could 
never have obtained the inhalator which 
saved the man’s life if it had not been 
for the handy radio transmitter in his 
patrol car. 

The practical demonstrations of two- 
way, ultra-high frequency (ultra-short 
wave) radio equipment, placed into reg¬ 
ular police use for the first time in the 
New York and New Jersey communities, 
suggests a new era of radio communica¬ 
tion in ysrhich police departments cover 
large areas with talking patrol cars, 
and high speed, transport airplanes 
zoom through space at four or five 
miles a minute, constantly in touch 
Ttfhh a series of land stations by means 


engfe view of radio installation. 
Volume control knob in the center 
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Right: Radio equipped police cruiser 
with telescoping aerial fully extended 


Below: The transmitter control pan¬ 
el installed at police headquarters 



usable wavelengths in the ultra-high fre¬ 
quency bands employed by the Radio En- 
gineeiing Laboratories, manufacture! s 
of the Bayonne and Eastchester equip 
ment. While there are only 1500 kilo¬ 
cycles between the limits of the present 
short-wave band. Radio Engineering Lab¬ 
oratories is manufacturing ultra-high 
frequency equipment suitable for op¬ 
eration between 30,000 and 68,000 kilo¬ 
cycles—a band 38,000 kilocycles wide. 
And these are virgin fields as far as 
commercial radio is concerned. 

D ON’T imagine that the police officers 
ride along in their patrol cais oper¬ 
ating a tuning knob to tune-in on head¬ 
quarters. They don’t have to. The 
frequency is set and locked upon in¬ 
stallation of the equipment. Once in¬ 
stalled, the apparatus is always ready 
for use. 

The writer, in making extensive ob¬ 
servations at Eastchester, noted par¬ 
ticularly the fact that the ultra-high 
frequency apparatus was not affected 
by the ordinary interferences which 
regularly interrupt conventional short¬ 
wave reception. In the first place, there 
is a power station within a city block 
of Eastchester police headquarters. Per¬ 
fect reception was obtained in the 
patrol car while speeding at 60 miles 
an hour. During a slow ride over a steel 
railroad bridge, the high-tension power 
lines on each side did not mar recep¬ 
tion. Police officers have reported per¬ 
fect communication throughout severe 
electrical storms. 


No special tiaining is required to 
operate this new two-way ladio equip¬ 
ment m the cars. Any police officei can 
do it by following a few simple rules. 

The control panels in Bayonne and 
Eastchester headquarters, imposing as 
they may appear with their rows ol 
dials and gadgets, have only five con¬ 
trols which concern the operator, and 
three of these are used only in turning 
the power “on” and “off.” A fourth 
switch changes the apparatus from 
“transmitting” to “receiving.” The radio 
units, both at headquarters and in the 
(‘misers, may operate in only one 
capacity at a time—either as sending 
or receiving stations. The cardinal rule 
is to keep the status-control switch in 
“receiving” position at all times except 
when actually transmitting. The fifth 
control on the headquarters operating 
panels is for volume. This operates like 
any home radio set’s volume control 
knob. 

S O well suited to its purpose is the 
cruisei unit that an officer may at 
the same time drive the car and operate 
the radio. There are only three controls. 
At the top of the panel is the “on-off” 
switch; in the center is the volume con¬ 
trol; and at the bottom is the status- 
control switch. The small loudspeaker 
is of the dynamic type. 

Features which mark the cruisers as 
unusual are their aerials and micro¬ 
phones. The aerial is attached to the 
highest rear surface of the cruiser, and 
consists of a permanent tubular por¬ 
tion, fixed to the car, in which there is 
a solid metal rod which slides out to 
a maximum height of nine feet above 
the ground. Two wing bolts hold it in 
place. 

Four and one-half watts of power are 
required to operate the cruiser sets 
—less than is used by the two head¬ 
lights of the car. Power is supplied by 
the car’s regular generating system. 


The transmitteis at headquarteis op¬ 
erate on 25 watts, supplied by a motor- 
generator operating on 110 volts. 

The new equipment also enables 
patrol cars to talk to each othei as well 
as to headquarters. If, for lack of power 
or some other cause, the headquarters 
apparatus should be temporarily out of 
order, a eiuiser can be brought to head- 
quaiteis and its radio substituted for 
the regulai headquarteis apparatus, 

L ET us ride for a moment with the 
l patrolman in Ciuiser Number 1. 
He drives about two blocks from head¬ 
quarters before switching on his radio. 
Immediately, a sound as of rushing air 
comes from the loudspeaker. 

“That’s the ‘rush,’ ” he explains. “It 
always lets us know that everything’s 
working all right.” 

Suddenly the “rush” stops. 

“What does that mean?” you ask. 
"Sh-h-h! ” the officer cautions, his fin¬ 
ger to his lips, “a message is coming 
through.” 

Sure enough, a second after the 
“rush” fades out a voice is heard. 

“Hello Cruiser Number 1, Eastchester 
headquarters calling Cruiser Number 1. 
Report your position. Kay.” 

The patrolman throws his status-con¬ 
trol switch to “transmitting” and speaks 
into the “mike.” 

“Hello headquarters. Cruiser Num¬ 
ber 1 calling Eastchester headquarters. 
I am now cruising north on Post Road 
at Locust Avenue. Kay.” 

You ask the officer if the “rush” al¬ 
ways cuts out when a message is com¬ 
ing through. 

<4 Ye$,” he answers, “that is what gives 
us a warning,” 

“And that 4 kay’ business—why did 
both you and headquarters sign-off with 
‘kay’?” 

“Why, that’s our signature,” he says. 
“It means goodbye and O.K. all in the 
same breath.” 
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When Do You Have Colds? 

I F you are one of those unfortunate per¬ 
sons who seem unusually susceptible to 
colds you may be cheered by the knowledge 
that such susceptibility does not persist 
year after year for an indefinite period. On 
the other hand, neither does resistance to 
colds persist indefinitely. 

These seem to be among the findings of 
the studies on the common cold that Dr 
William M. Gafafer and Dr. James A 
Doull. now of Western Reserve University, 
have been conducting at the Johns Hopkins 
University under the John J. Abel Fund foi 
Research on the Common Cold. 

The frequency of attacks of colds in the 
same person for two successive years was 
studied both in medical school students anil 
m members of a group of 100 Baltimore 
families. In the medical group the fre¬ 
quency of attacks in the same student for 
two years, with intervals of one year and 
two years in between, was also studied. 

A tendency for persons to remain cold- 
resistant or cold-susceptible at least for 
successive years was noted; but when the 
years observed are separated by one year 
the results are doubtful, and when the in¬ 
terval is two years there is no indication 
of a definite tendency for persons to re¬ 
main in the same class as regards sus¬ 
ceptibility or resistance to colds .—Science 
Service . 

More Vehicular Tunnels for 
New York 


C ONTRACT With the public works ad¬ 
ministration for 37,500,000 dollars 
credit for the construction of the mid-town 
Hudson Tunnels—across the Hudson River, 
at 38th Street, New York—was approved 
recently at a special meeting of the Com¬ 
missioners of the Port of New York Au¬ 
thority, This project will consist of two 
vehicular tunnels to supplement the pres¬ 
ent Holland Tunnels, giving additional 
traffic facilities between New York City and 
New Jersey. 

The main tunnel, which is the portion of 
the project from tunnel portal in New York 
to tunnel portal in New Jersey, will con¬ 
sist of a single tube about 8000 feet in 
'Iqi^jKh, for one lane of vehicular 

fcraiW ; ii% direction. This tube 

fe ||e ode fbm two tubes of the 
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consist of cast iron rings built up by bolt¬ 
ing together segmental castings. The tube 
will have an outside diameter of 31 feet. 
Sections near the portals at each end will 
be in rock and will be built by the usual 
rock-tunneling methods. The entire tube 
will be lined with concrete. 

The top of the tunnel will he 62 feet 
below mean low water at the pierhead lines 
and 70 feet below mean low water at the 
lowest point of the tunnel. It will thus 
conform to the requirements of the War 
Department as established in the case of 
the Holland Tunnel. There will be no ob¬ 
struction to navigation during construction. 

The interior arrangement of the tunnel 
will be similar to that of the Holland Tun¬ 
nel. The roadway, however, will be 21 feet 
6 inches between curbs, or 1 foot 6 inches 
wider than the Holland Tunnel roadway. 
A vertical clearance of 13 feet 9 inches 
above the roadway will be provided. In the 
main tunnel, the maximum grade will be 
3.5 percent except for a short distance at 
the extreme easterly end of the tube where 
the grade will be 4 percent. 

Ventilation will be accomplished by the 
transverse distribution method so success¬ 
fully used m the Holland Tunnel, the space 
below the roadway being used for a duct 
conducting fresh air from the ventilation 
building and the space above the ceiling 
being used to exhaust the vitiated air. 


The plan has been worked out so that 
the single tube with its plazas and con¬ 
nections will be a complete operating unit 
in itself and will permit the construction of 
additional facilities at any time without 
interference with, or damage to, either the 
structure involved in the first opeiatmg 
unit or the traffic using it. All of the work 
performed for the first operating unit is 
useful in and planned as a part of the en¬ 
tire two-tube project. 

Alcohol Industry Expanded 
During Prohibition 

OR the past 15 years, writes John McE. 
Sanderson in Paint, Oil and Chemical 
Review , there has been so much discussion 
regarding the use of alcohols for beverage 
purposes that the pertinent fact that they 
constitute one of the most important group 
of solvents has been quite thrust aside. Yet 
during the same period the paint industry 
has increased its use of alcohol tremendous¬ 
ly, not only in volume but also in variety. 
We have available and m regular use im¬ 
proved grades of denatured ethyl alcohol, 
which leads m volume consumed in var¬ 
nishes and lacquers, with butyl alcohol, a 
chemical curiosity 20 years ago, second 
place in this field. Methyl and amyl alcohols 
continue next in importance, with a score 
of others used in smaller volume. 

The growth in the use of lacquers has 
been accompanied by a corresponding de¬ 
velopment in the use of alcohols. As a 
group they are classed as latent rather than 
active solvents for nitrocellulose, but be¬ 
come activated by the true solvents so that 
such mixtures have substantially the same 
solvent strength as an equal amount of the 




Tentative plan of the new-y^dafe' 
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tine solvent alone. A point of particular 
interest m lacquer formation is that the 
alcohols, m general, evaporate at a very 
much slower rate than the corresponding 
acetates, although the opposite might 
sometimes be expected from their boiling 
points— A. E B 

Safety Matches Strike On Glass 

I T has often been noticed that so-called 
safety matches will ignite when “scratch¬ 
ed” briskly across a sheet of glass. To find 
the icason for this, we consulted the Mellon 
Institute of Industrial Research. Their re¬ 
ply follows: 

“The tip, head, or ignition portion of the 
ordinary safety match contains potassium 
chlorate, sulfur, and a binder, such as glue. 
The striking surface on a safety match box 
consists of amorphous phosphorus, anti¬ 
mony sulfide, and an adhesive. 

“It is well known that an explosion re¬ 
sults when potassium chlorate is ground 
with sulfur or othei combustible material 
When, therefore, a safety match head is 
‘struck’ or rubbed haid on a glass sur¬ 
face, the friction is of the character and 
sufficiency to produce a reaction between 
the potassium chlorate and sulfur, causing 
ignition ” 

The Newest Rail Car 


A “RAILPLANE,” the latest example of 
railroad passenger equipment, com¬ 
bining the best points of airciaft architec¬ 
ture with raihoad necessities, is announced 
by the Pullman Car and Manufacturing 
Coiporation, the manufacturing subsidiary 
of Pullman Inc. This is the “mystery car” 
about which car manufacturers have been 
whispering and speculating for some 
months. It came into the open recently 
when it emerged from the Stout Engineer¬ 
ing Laboratories Inc, of Detroit, where 
pre-experimental woik and construction 
was done. 

Sixty feet in length with a seating 
capacity for 50 persons, the “Railplane” 
weighs about 25,000 pounds. It is stream¬ 
lined, lack of air lesistance being more 
marked than in anything yet built for rail¬ 
way purposes. It has an indicated speed 
capacity of 90 miles an hour. 

In appearance it resembles, largely, a 
bullet with both ends rounded. Aerody¬ 
namic experience and wind tunnel tests 
determined the shape, and an added feature 
of avoidance of aii resistance is found in 


the location of the pair of engines. Two m 
number, these are mounted on the forward 
truck, in the space between the outside of 
the wheels and the outside of the car 
proper. Here they offer no impediment to 
the wind, and can be easily reached for re¬ 
pairs. One engine drives the front axle and 
the other drives that m the rear. All mech¬ 
anism is controlled by one operator in tbe 
car’s nose. 

While conventional automotive-type en¬ 
gines are used for propulsion in this ex¬ 
perimental car, the design is so arranged 
that Diesel engines may be substituted to 
meet the preference of individual railroad 
mechanical depaitments The aim was to 
produce a vehicle for lail service which 
would have the lowest operating cost pei 
passenger mile of any known form of 
transportation. 

The constiuction of the car body is both 
novel and of great strength. The fiaine- 
work is of welded high tensile strength 



Front view of the "Railplane” 


steel tubing. There is not a bolt oi a rivet 
m the entire body frame The shell, or out¬ 
side of the car, is of duralumin, a heat- 
treated aluminum alloy having the strength 
of ordinary structural steel but weighing 
one third as much. 

The car is heated with air passing 
thiough the radiators and is artificially 
cooled for summer use, the windows being 
sealed, using safety plate glass, set flush 
with the body surface. Rubberized hair is 
used for sound-proofing and heat and cold 
insulation between the outer and inner skins 
which together with the rubber used m the 
trucks and engine mounting and the air 
conditioning will eliminate noise, dirt, and 
\ibiation. Resilient wdieels are used with 
rubber acting in shear, and the brakes are 
of the automotive drum type. 

The control of the car is very simple as 
the gear shifting is automatic and the two 
engines are controlled by one throttle 

While the car constructed is a single 
unit, the same principles of design are 
adaptable for a multi-car tram with units 
using common intermediate trucks. 

Something New to Fear 

A N ailment called broncho-sinusitis is 
u. more to be feared at present than 
tuberculosis, according to Dr. W. Waltei 
Wasson of Denver, vice president of the 
Ameiican College of Radiology. 

“Broncho-sinusitis, a respiratoiy disease 
of the ‘sinus trouble’ and bionehitis type, 
while it does not produce the same mor¬ 
tality that tuberculosis does, is often very 
crippling to the child and adult alike,” said 
Dr. Wasson. “This ailment begins very 
early in life, is insidious in its progress, 
and lays the foundation for a variety of 
symptoms which may become asthma, 
bronchitis, and sinus infection, 

“Studies conducted by myself and asso¬ 



Above: Side view of the "Railplane,” showing the stream-lining of all parts of 
the body. Below: One of the trucks of the "Railplane,” with motors mounted 



ciates in our Denver clinic have followed 
the child from birth to ten years of age, 
so that we have quite complete X-ray films 
of the sinuses and chest every three months 
from birth to ten years. This is a group of 
about 100 childien, and is large enough to 
give us much information, as it reveals the 
life cycle of disease of an average group of 
American youngsters.” 

Dr. Wasson emphasized the need for 
periodic examinations to watch for incipient 
broncho-sinusitis .—Science Service. . 

Selenium Softens Hard Steel 

S ELENIUM, first cousin of sulfur, has 
found a new and important field of 
usefulness by its ability to ease the difficult 
working qualities of chrome-nickel steels. 
In the form of ferro-selenium it is added 
to the molten steel just before pouring. It 
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compounds rapidly with the steel and so 
modifies the finished, hard steel that it can 
be drilled, tapped, threaded, and otherwise 
machined with ordinary shop tools. 

Sulfur has previously been used for this 
purpose, but selenium has proved superior 
because it gives a much tougher steel and 
one less subject to transverse fracture. The 
finished steel contains 18 percent chromium, 
9 percent ruckel, and 0.25 percent sele¬ 
nium Far from impairing the corrosion 
resistance of this alloy, the small quantity 
of selenium is said to improve the resistance 
of the steel to hot acetic acid, aluminum 
sulfate, and other corrosives. 

A process has been developed for the 
production of a thin film of selenium on 
several light magnesium alloys. This film 
imparts considerable resistance to the cor¬ 
rosive action of sea water .—A E. B. 


Camera Training for Aerial 
Gunnery 

RAINING in aerial gunnery has been 
given to both Army and Na\y pilots by 
towing a glider target behind an airplane. 
This method is judged unsatisfactory be¬ 
cause the target is too easy to hit, because 
actual conditions of combat are not dupli¬ 
cated, and because no very definite record 
of achievement is possible. 

The more modern method is to use a 
“camera gun” in which the “enemy” plane 
is photographed by the pilot. Such a gun 
has been developed by the Fairchild xA.enal 
Camera Corporation. 



The shape, size, and weight of the camera 
gun are exactly the same as those of the 
machine guns usually carried by military 
aircraft. The only difference lies in the fact 
that the camera gun experiences no recoil 
It is only by such similarity between camera 
gun and machine gun that full training 
value is attainable. The camera gun is 
provided with a time registering device, 
and takes photographs at the rate of 16 per 
second as long as the trigger is depressed. 
A total of 1000 photographs can be made 
with a single winding. 

Each photograph has registered on it a 
system of concentric circles and cross hairs, 
so that it is possible to record the aim of 
the gun definitely. A study of the exposed 
film will also show whether the airplane is 
too far away or too close, too high or too 
low. 

It is interesting to examine the accom¬ 
panying strip of photographs secured by 
enlarging a section of the film obtained 
m actual practice. It shows a typical se¬ 
nes of photographs or “burst of fire” with 
the image of a watch and the data card at 
the end. The point of intersection of the 
cross hairs is the exact point through which 
the bullet would have gone if bullets had 
been used instead of photography. The 
concentric circles and cross hairs show up 
clearly against both sky and aircraft — 
A K, 


Around the World (?) in 
12 Hours 

WICE around the world every 24 hours 
is the daily program followed by 
United Air Lines, whose fleet of three-mile- 
a-minute passenger-cargo transports is now 
scheduled to fly approximately 51,000 miles 
daily, or the equivalent of 18,432,500 miles 
annually. Planes of this company serve 45 
cities in 20 states, including several daily 
Coast-to-Coast schedules. 

This rapid increase in mileage is due 
primarily to extension of passenger carry¬ 
ing activities, as 31 percent of the total 
mileage is being flown without mail rev¬ 
enue, in contrast to a few years ago, when 
all schedules were flown with mail. 

Signal Lights for the Flyer 

PORTABLE signal light has been de¬ 
veloped by the Westinghouse Electric 
and Manufacturing Company which is cer¬ 
tain to be of service to seaplane pilots. 


Although quite poweiful (150,000 candle- 
powei is the figure given) these lights, 
complete with cable and shutter, weigh less 
than twelve pounds. Mounted m the sea¬ 
plane on each side of the cockpit, the 
lights will be used foi signaling purposes 
with the ground at distances ranging up to 



New portable signal for flyers 


five miles, or as searchlights to pick out 
buoys and shore lines at distances of two oi 
three hundred yards. A signaling shutter is 
mounted dnectly on tile front of the unit 
and is operated by a small hand trigger 
capable of blinking the light at veiy high 
speed. Thus code signaling will be possible 
where no radio communication is available. 
- 4 A 


Autogiro Ambulances 

N wai-time, to get all the wounded back 
from a brigade to a collecting station 
which is only a mile from the front lakes 
an average of 35 8 hours. And this is only 
the beginning of the process. To a wounded 
man the extra time requiied for handling 
and transit through the collecting station, 
for the ambulance tup to the hospital sta¬ 
tion, and thence to the evacuation hospital 
must seem interminable. Nor can a hospital 
liuck on rough territory be a comfortable 
vehicle 

Colonel G. P. Lawrence of the Medical 
Reserve is the authority for the above 
figure. He advocates aerial ambulances as 
both infinitely faster and more comfortable 
than anything else available. Tfnfortnnately 


no front line trench is provided with a 
firs!-class airdrome lienee a plea for the 
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autogiro, capable of operation m restricted 
territory, as an ambulance machine. 

We are indebted to U. S Air Services 
for the suggested design of an autogiro 
ambulance aircraft. The ambulance would 
carry a pilot and three patients, two re¬ 
cumbent m the navy type wire basket 
“Stokes” litters, and one sitting. The litters 
would have special supports and the doors 
would be moved back and widened as com¬ 
pared with the ordinary autogiro. The door 
opening is so placed that the lower sill is 
just below the hip height of a man stand¬ 
ing on the ground, which provides con¬ 
venient conditions for rapid loading of the 
litters into the mountings provided in the 
cabin. With a cruising speed of 100 miles 
per hour, it would be possible to evacuate 
three patients to a hospital some fifty miles 
behind the front lines and return to the 
battalion aid station m little more than 
an hour —A K. 


Airplanes Aid Farmers 

AIR express aids not only industiy and 
_TjL commerce but the farmer as well. The 
Railway Express Agency reports this in¬ 
cident. Spraying machinery at Burle>, 
Idaho, broke down and 700 tons of sugar 
beets were jeopardized. Repair parts were 
rushed by United Air Lines and the ship¬ 
ment arrived on the farm 2400 miles from 
New York m 24 hours. The crop was saved 


The Navy Flight to the Canal 

HE flight of a Navy Squadron of six 
twin-engined flying boats from Noifolk 
Virginia to the Fleet Air Base at Coco Solo. 
Canal Zone, in a formation non-stop flight 
of 2059 miles, is the longest such flight on 
record. It exceeds by some six or seven 
hundred miles the longest non-stop hop of 
General Balbo’s armada. The flight is fai 
more than a record or stunt. It has decided 
technical and naval significance. The air¬ 
planes were Navy patrol flying boats, fully 
equipped but not specially built oi pre¬ 
pared for this flight. Therefore we can con¬ 
clude that the aerial forces of the Navy 
have complete mobility and independence 
of action, particularly valuable from the 
point of view of defense of our Canal Zone. 

Lieutenant-Commander D. M. Carpentei 
and his officers and men took the flight ab¬ 
solutely in their stride. There was not the 
slightest mishap or delay. The P2Y-I aix- 
planes have the following specifications: 
Gross weight, 19,850 pounds normal load; 
two Wright Cyclone engines, of 1250 horse¬ 
power total; fuel capacity, 1200 gallons 


normal, wing span, 100 feet; crew, five. 

One of our photographs shows a front 
view of a P2Y-I, which is a biplane with 
the lower wing of lesser span than the 
upper. The logical and clean trussing, with 
not a wire to adjust, is a triumph of struc¬ 
tural engineeiing. The splendid vision from 
the pilot’s cockpit, the clean lines, the 
carefully faired lines of the hull, are the 
culmination of much development work by 
the Navy and the Consolidated Aircraft 
Corporation, responsible for the construc¬ 
tion of these boats. 

Another photograph shows one of the 
boats taking off for the Coco Solo flight. 
The water is white and eddying over a wide 
and long area, but there is not a sign of 
spray to bolher the propellers and the tail 
surfaces are many feet above the water 
line and absolutely untouched. It is onl\ 
paiticular attention to the water lines of 
the hull and to design of tail surfaces that 
makes such take-off possible with a heavily 
loaded plane — A. K 


The Flight Tutor 

T HE Flight Tutor attracted much at¬ 
tention at the Century of Progress. It 
consists of a miniature plane mounted in a 
main frame which can turn about a veitical 
axis. The mam frame has bearings for an¬ 
other frame which can pitch up or down, 
and the plane itself can roll from side to 
side inside the second frame. In other 


I 



The "pilot” of the flight tutor can 
do everything except actually fly 


words, the small plane has three degrees 
of freedom in its gymbal mounting, and can 
loop, roll, nose-dive, spin, bank, or do any¬ 
thing that a free airplane will do except 
move ahead. Driven by an electric motor, 
the propeller piovides a powerful blast of 
air so that all the useful controls—ailerons, 
elevators, and rudder—are fully operative. 



A bare: The naval crew of the squadron which recently flew to the Canal Zone, 
grouped about a P2Y-L Below: One of these well-designed flying boats taking off 




... 
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The pilot can do anything he likes; a 
novice probably finds it hard enough just 
to keep his fettered craft on an even keel. 
The expression of the “pilot” in our photo* 
graph is not entirely happy.— A, K. 


An Aircraft Switchboard 

T HE United Airlines have earned for 
themselves a great reputation for de¬ 
vising improvements in their transport 
operations. 

One of the latest wrinkles of this trans¬ 
port company is an aircraft radio-phone 



Operator at land radio station dial¬ 
ing a call to an airplane in flight 

switchboard. The operator in the photo¬ 
graph can communicate with a plane in 
flight by dialing the proper number. When 
the radio despatcher has been talking with 
the pilot of a plane in flight, and desires to 
communicate with another pilot using a 
different wavelength, he merely turns to 
the proper number, which automatically 
gives him the proper frequency and the 
desired volume.— A. K, 


Diabetes Death Rate 

T HE increased diabetes death rate is 
not due to an increased per capita con¬ 
sumption of sugar, nor to changes in the 
national diet or living habits, in the opinion 
of Dr. Charles Bolduan, Director of Health 
Education of the New York City Depart¬ 
ment of Health. In fact, the increase in the 
diabetes death rate is more apparent than 
real, Dr. Bolduan believes. He explained 
his views at a recent meeting of the Ameri¬ 
can Public Health Association. 

Fifty or sixty years ago diabetes was con¬ 
sidered a rare disease. Dr. Bolduan has 
concluded that it was no more rare 50 years 
ago than it Is today, hut that fewer cases 
were detected, chiefly because simple tests 
for the disease were not available, and no 
routine examinations for diabetes were 
made In patients. 

The disease was once considered more 
prevalent among men, but Dr. Bolduan be¬ 
lieves that this was because routine tests 
In 'the, isnurse hi examination for insurance 

were made 
than 

‘ 


also an increased number of women carry¬ 
ing life insurance policies, tests for diabetes 
are made among many more women now 
and consequently more cases are being 
discovered. The result is an apparent in¬ 
crease in number of cases among women, 
Dr. Bolduan explained. 

Much of the increase in deaths recorded 
from diabetes is fictitious. Dr. Bolduan 
said, for many of the deaths represent the 
death of a diabetic individual from some 
other cause. It seems that when a person 
who has had diabetes dies, the death is 
officially registered under diabetes. If there 
were other causes, they were mentioned 
secondarily, but the result is a swelling of 
the diabetes death lists .—Science Service . 


A Twinkle for Christmas Tree 
Lights 

C HRISTMAS trees, so some antiquarians 
say, are older than Christmas. For 
century after century, their tinsel and trap¬ 
pings, their gaudy and quaint ornaments 
bending down their green arms, have glad¬ 
dened the hearts of children the world over. 
And giving life and sparkle and color to it 



The wire clip of the Merry-Go- 
Lite, and rotating shade in place 

all are the Christmas tree candles—real 
wax candles in the old days, but for many 
years past little electric lights. 

Now comes an improvement—the Merry- 
Go-Lites. A Merry-Go-Lite is simply a tiny, 
translucent, vari-colored shade that fits over 
the ordinary Christmas tree electric light 
bulb and keeps rotating ’round and ’round, 
the heat of the bulb keeping the shade mov¬ 
ing. Instead of the lights on your tree being 
steady, they twinkle. 

When Curtis J. McCoy, of Indianapolis, 
invented the Merry-Go-Lite, he took it to 
William H. Beubener, who is president of 
the company that makes two million paper 
shopping bags every year, which chain 
stores sell you so that you can carry home 
more things than you intended to buy 
when you walked into the store. Mr. Deu- 
bener undertook to manufacture the Merry- 
Go-Lite. 

“The authorities tell me,” said Mr. Deu- 
bener, “that they are the biggest advance 
in Christmas tree decoration since the elec¬ 
tric light. A Merry-Go-Lited tree is said 
to differ from the Christmas tree of yester¬ 
year as moving pictures differ from the old 
lantern slides.” 



Saving Silver 

W HILE President feoosevelt is going 
after the hoarders of gold, chemists of 
the Eastman Kodak Company have been 
putting back into circulation large quanti¬ 
ties of silver that would otherwise flow 
down the sewers of Hollywood. Tons of 
are dissolved annually in the photo¬ 
graphic baths of the mA^pcture labdira- 
W. Weyerts, ail $*/' 


Gochler describe, m a recent issue of In¬ 
dustrial and Engineering Chemistry , the 
process they have developed to recover this 
rich prize. They use an electrolytic process, 
depositing the silver on a large silver slab. 

Plating cells with paddles to agitate the 
liquid have been installed in a motion- 
picture plant in Hollywood, with remark¬ 
able results. The cells hold 10,000 gallons 
of fixing bath—enough to treat 350,000 feel 
of mixed positive and negative film in a 
day. The waste silver is deposited as a 
mirrorlike sheet. In the first six months, 
60,000 troy ounces (about two tons) of 
silver valued at 17,000 dollars were re¬ 
covered. The yield for a million feet of 
film is about 1200 ounces .—A E . B. 


Surgical Use of Machine Tools 

R EPRESENTING the introduction into 
surgery for the fust time of electri¬ 
cally driven automatic machine tools, as 
shown m the accompanying illustration, is 
the Albee Bone Mill, devised by Dr Fred 
H. Albee. The operator is shown making 
a bone graft sciew from a piece of the 
patient’s shin bone which he has obtained 
with a motor gang saw. 

The surgeon has just withdrawn the 
bone from the dowel cutter at the right, 
which has shaped it into a perfect dowel or 



A surgeon making use of machine 
tools for shaping a piece of bone 

peg. He is now pushing it into the rotating 
die or threader for the purpose of putting 
threads upon it. 

The living bone giaft screw can be mad< 
of any size or length desirable in ac 
coidance with the cutters selected. This 
apparatus represents only a part of tin 
Surgical Mill which allows the surgeoi 
at the operating-table to shape bone in i 
few minutes with as much facility as th< 
mechanic shapes metal in a machine shop 
or wood in a carpentry-mdL 


New Bleaching Process Keeps 
Wool White 

A NEW bleaching process for wooler 
cloth is said to produce a white coloi 
that will not turn yellow from laundering 
or dry cleaning. According to Chemica 
. investigations that led to the dis 
covery wild' 

fr V 1 " ’ u ~ 
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had deteriorated rapidly while the wearer 
was carrying out household duties. Strong 
sunlight or other atmospheric influences 
were xuled out as possible causes of the 
fading and, since the dyestuff used was 
scheduled as fast to ordinary conditions of 
wear, the case presented an interesting 
problem for research. Investigation dis¬ 
closed that the fading was due to the 
amount of sulfur dioxide present in rela¬ 
tion to the amount of alkali left in the 
fabric. The discovery explained not only 
the fading of the jumper, but the cause of 
many off-shade effects on dyed fabncs worn 
m town atmospheres where sulfur dioxide 
fumes are found as a result of smoke 

The new bleaching process, it is stated, 
is now established commercially undei mill 
conditions, and its success has been con- 
fiimed by practical tests. Many important 
firms have adopted it and are marketing 
in increasing quantities flannels, blankets, 
woolen underwear, tennis-ball cloth, and 
all forms of white goods made from wool 
to which it has been applied.— A. E . B . 

An Aid to Peace Officers 

HEN an officer of the law needs his 
revolver, he usually needs it badly 
and often the six shots that it will delivei 
without reloading are not sufficient for the 
purpose. Reloading a revolver in the ordi¬ 
nary manner when under the stress of an 
emergency is a difficult and time-consuming 
procedure, and the delay may have fatal 
results to the officer. 

To overcome these drawbacks of the re¬ 
volver, and to give it machine-gun speed 
regardless of excitement, cold or wet fin- 
geis, or low visibility, the Revolver Car¬ 
tridge Clip Corporation has developed a 
small clip which holds six cartridges spaced 
exactly as they would be in the cylmdei 
of a revolver. The clip is hinged in the 
center so that the two halves may be folded 
outwardly and placed in a convenient flat 
case covered with a flap. When a revolver 
is to be loaded, the procedure, illustrated 
here, is as follows: The loaded clip is 
jerked from its case with one finger of the 
left hand. With the thumb of the light 
hand, the cylinder of the revolver is swung 
outwardly. The left hand, holding the clip, 


is used to eject the empty shells from the 
chamber Then the caitndges m the clip 
are “spotted” ovei the holes m the chamber 
—a simple matter—the cartudges are 
pushed home and the clip is jerked away. 



The new revolver cartridge clip. 
Read left column down, then right 


The reaction of the jerk swings the cylinder 
closed and the weapon is leady for use. 

The new clip takes up little room in its 
flat case on the belt and takes the place of 
the individual cartridge loops which aie 
now commonly used. 

New Light on Anemia 

SERIES of experiments which throw 
further light on the cause and cure of 
pernicious anemia, and confirm some of 
the latest results of American research 
workers, has been made by Drs. John F. 
Wilkinson and Louis Klein, of the Depart¬ 
ment of Clinical Investigations and Re¬ 
search of the Royal Infirmary, Manchester,* 
England. They have found that the blood- 
producing factor in hog’s stomach, which 





The production of ammonia by synthesis from its constituent gases, nitrogen, 
and hydrogen, requires conditions of extreme temperature and pressure. Until 
recently, such synthesis was possible only in the laboratory, but today, thanks 
Ito the development of special steels and skilful technique, great cylinders of 
chrome-vanadium steel, like the one shown, successfully take the place of the 
i chemist’s laboratory tribes, and make possible commercial synthesis of ammonia 


is now used as an alternative for liver m 
checking the disease, will yield a substance 
resembling the blood-pioduemg factor in 
liver, if it is incubated with beef muscle 
m the laboratory. Because of the chemical 
differences between the blood-producing 
substances in liver and in stomach, their 
similar curative actions in anemia have 
previously puzzled scientists. 

Drs. Wilkinson and Klein conclude that 
the blood-producmg principle in hog’s 
stomach is of the nature of an enzyme, 
which reacts with the food—for instance, 
beef—taken by the patient This enzyme, 
which they term “haemopoietm,” appeals 
to be identical with the “intrinsic factor” 
defined by the American worker. Dr. W B 
Castle. They suggest that in the living body 
haemopoietm produces the same actively 
blood-producmg material as is found com¬ 
plete in liver, and that this material is then 
stored until it is needed for the formation 
of red corpuscles —Science Service . 


Odor Remover 

C OMPLETE removal from air of a wide 
variety of odors, including amyl acetate 
and other acetates, mercaptans, hydrogen 
sulfide, and other gases and vapors is said 
to be effected by a new odor filter recently 
developed by the Consolidated Air Con¬ 
ditioning Company, of New York City. 
This equipment is available both for air- 
conditioning systems and for industrial sys¬ 
tems, the latter employed for the production 
of pure air for processing and for the 
elimination of plant nuisances. The filter 
employs a bed of granular, activated, 
coconut-shell carbon as the absorbing 
agent. It is stated that in most installations, 
filters will operate about one year without 
reactivation Filters are built up of steel 
units in which the carbon is retained by 
22-mesh wire cloth.— A . E. B . 


Armor Pierced by New Shell 

R EPORTS from England indicate that 
. 16-inch naval aimor on the larger 
battleships is no protection against a new 
shell for the 16-inch guns on the battleships 
Nelson and Rodney and for the 15-inch 
shells of other capital ships. No details of 
the shells themselves or of the explosive 
chaige to propel them have been given out, 
but it is said that in actual test both sizes 
of the new shells passed cleanly through 
hard faced armor up to 16 inches thick. 
Further, the remarkable assertion is made 
that penetration is possible when the shell 
strikes the armor plate at angles of 15 to 
30 degrees. 

The new shell passes through the plate 
unbroken, with the fuse and bursting charge 
intact, so that the attacked ship is badly 
damaged internally by the shell’s explosion. 


Better Cotton 

M ARKED improvement in the staple 
quality of American cotton in the last 
four years is reported by the United States 
Department of Agriculture on the basis of 
grade and staple analyses made in co¬ 
operation with state experiment stations. 
The improvement has been mpst marked in 
that part of the crop which had been most 
criticized as having deteriorated in quality, 
says the department. For example, 20 per¬ 
cent of the 1929 crop was shorter than Vs 
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of an inch in length of staple, but only 6 
percent of the 1932 ciop was shorter than 
Ts of an inch. 

The improvement m the shorter cottons 
has been so great that the crop as a whole 
has gamed almost Ria of an inch, attaining 
last year an average of of an inch, ac¬ 
cording to the official standards of the 
United States. This length is equivalent to 
UiG-mch staple according to old concepts 
still used by some reporters in other coun¬ 
tries where, also, cotton which was 1 mch 
m staple according to United States stan¬ 
dards lias been described as commercial 
114 inch. 

Chemical Rock Foundations 

T HE man who built his house upon the 
sand with such disastrous results was 
merely unfortunate m that he lived before 
chemists had developed a technique to make 
sand a perfectly satisfactory foundation for 
building. In this interesting achievement, 
the chemist merely adapts Nature’s own 
method of converting sand to sandstone. 
He pumps a solution of sodium silicate 



Diagram showing how chemical 
foundations may be laid in sand 


down into the sand he wants to solidify. 
When the sand is soaked with sodium 
silicate, a strong solution of calcium chlo¬ 
ride is pumped in to react and form a 
‘‘rock” which, even under the microscope, 
closely resembles natural sandstone 

Our illustration shows the procedure used 
to provide a solid rock foundation for a 
building in a place where natural rock is 
too deep to reach economically. The method 
is to drive perforated pipes, suitably 
spaced, into the area to be solidified and 
to pump down the silicate under pressure 
until thorough impregnation has been ob¬ 
tained. Then, either through the same tubes 
in sequence or m adjacent tubes properly 
spaced, the reacting liquid is pumped down 
sufficiently rapidly to secure penetration 
to the calculated depth. The formation of 
a k®Hge Mock of solid material in a 1 sand 
a base for piling has made it pos¬ 


sible to use piles of moderate length in 
cases where there seemed to be practically 
no bottom on which it was safe to rest a 
heavy structure.— 4. E B. 

Communication for Freight 
Trains 

COMMUNICATION system for use 
between the head and rear end of 
long freight trains, or which may also be 
used between nearby trains, or between 
trains and wayside points, has been devel¬ 
oped by the General Electric Company. The 
telephone message is delivered to the run¬ 
ning rails by induction coils placed near 
the rails, is carried along the right-of-way 
on any convenient wire, and is returned 
again to the rails where it is picked up as 
delivered, inductively, by the receiving cir¬ 
cuit. The system does not interfere with 
signal operations and no changes are re¬ 
quired in existing signal or train control 
systems. It does not cause interference with 
nearby radio receivers and cannot be used 
to receive radio broadcasts. 

Similar receiving and transmitting sets 
are mounted on the locomotive and caboose 
of the tram. These are connected in each 
case to inductor coils which are mounted 
immediately above the running rails at the 
minimum allowable clearance. The coils are 
so connected that oscillations will be in¬ 
duced instantaneously m both rails in the 
same direction The oscillations will not 
travel far m the rails unless the amount 
of power input is laige, but efficient 
transmission over relatively long distances 
is insured by connecting the rail at inter¬ 
vals of about 1000 feet through static con¬ 
densers to a wayside wire. 

Oscillations set up in the inductor coils 
by a transmitter will cause corresponding 
oscillations in the rails and thus in the 
system comprising the rails, the condenser 
couplings and the paralleling conductor 
These oscillations are propagated over a 
pre-determmed distance and can be picked 
up from the rails at any point within that 
distance by any other set of inductor coils. 
Telephone, telegraph, signal or power trans¬ 
mission wires may be used as the wayside 
wire if desired and without* interference 
with their normal function. 

The sending and receiving sets consist 


of a thiee-tube tiansmitiei and a five-tube 
leceiver, the latter being designed to pro¬ 
vide loud-speakei reception sufficient to he 
audible throughout the cab or caboose The 
fiequeney used is of the otdei of 65 kilo¬ 
cycles The leceivei is equipped with auto¬ 
matic volume control to compensate for 
variations m the distance between the coil 
and the rail. 

Tests indicate a receiving range of five 
miles or more over well-bonded tracks The 
power requirements at each end of the 
train are 160 watts, with an output of five 
watts to the induction coils. 

An Inexpensive Photo-Cell 

UTSTANDING featuies of a new pho¬ 
to-cell are low cost and simplicity. 
While present devices, used in a limited 
way in factories and homes, are elaborate 
and expensive, the Rhamstme “Electric 



Eye” can be purchased complete and ready 
for installation at less than 10 dollars. It 
employs a dry-disc type Rhamstme photo¬ 
cell, a small, inexpensive battery, and a 
sensitive relay with an accessible adjust- 





The inductor coils, used in connection with the freight train communication 
system described above, are hung on special brackets just above the rails 
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WATCH HISTORY BEING MADE! 

Great events are often more thrilling in the making than in the happening. The inevit¬ 
able precursors, the public mutterings, the mistakes of those in high places, lead a 
nation, or a world to startling reversals. Harpers Magazine, ever sensitive to important 
trends, ferrets out for you the beginnings of new developments. 

Harpers Magazine explains for you the reason behind the news, tells you about the 
people who are blazing new trails, weighs the possible consequences of big incidents and 
little ones, and makes brilliantly clear the course of human progress or decline, long be¬ 
fore the actual end has materialized. And generously interspersed with articles of vast 
import are others light and gay, satiric and amusing, stories by the best of contemporary 
writers, departments designed to cover the interests of ail readers. 

Harpers Magazine is indispensable to intelligent America. You see it quoted con¬ 
stantly in the daily press. Each issue inspires nation-wide editorials in the newspapers, 
because Harpers Magazine is usually several jumps ahead in its interpretation of what 
is going on—and why? For example— u Arson de Luxe: The Riddle of the Reichstag 
Fire,” Anonymous; “The Wall Street Waterpump ” by John T. Flynn; “What Hitler 
Wants,” by Leon Trotsky; “The Crisis in Character,” by James Truslow Adams; “Gen¬ 
tlemen, the Corn Bell,” by Remley J. Glass; and “The Revolt Against God,” by Stanley 
High. 

If you are not already a subscriber to Harpers Magazine, you may have the next five 
issues for only $1.00. Send the coupon today to be sure of getting the important Decem¬ 
ber issue with which to start. 



SPECIAL INTRODUCTOH Y OFFER 

HARPERS MAGAZINE, 49 East 33rd St., New York, N. Y. 

Here is my dollar. Send me your five months’ trial subscription. 

Name..... r .. 

Address .. ....-„ .... .. 
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ment. The unit provides the basis for simple 
set-ups to control lights, bells, doors, fire, 
smoke and burglar alarms, advertising and 
window display signs, and traffic signals, 
to count articles, as on assembly lines; to 
provide 1 emote xecordmg of measurements 
of liquid‘s m a gage; and to test the density 
of liquids, such as lubricating oils. 

Typical applications which are easily and 
quickly made include a garage light control 
which is operated by a car spotlight. An 
application already in use is a Rhamstine 
lelay unit installed in gas stations so that 
a light beam is focused from between 
pumps to the “eye” mounted on or in the 
station. When a car pulls into the driveway 
at the pumps, it interrupts the light beam, 
causing a bell to ring or light to flash, noti¬ 
fying the attendant. 

With the use of an auxiliary relay this 
unit can be adapted to the operation of 
bigger jobs, such as automatically opening 
doors when someone approaches, or flood¬ 
lighting whole stores from the outside. It 
will operate on infra-red or invisible light 
beams which makes possible quite elaborate 
burglar alarm systems for home and store 
use. Invisible light beams can be produced 
from ordinary light bulbs with a special 
filter. 

Students, engineers, inventors and ex¬ 
perimenters know that there is a tremen¬ 
dous field opening up m the applications of 
photo-cells in the home, shop, office, factory, 
and institutions—a new field of opportunity 
in the adaptation of the “mechanical brain” 
to many tasks. 

It is to this type of user that the Rham¬ 
stine “Electric Eye” will be particularly 
valuable as a test and experiment unit, be¬ 
cause of low initial cost and economy of 
operation. 

Kip Van Winkle of the Frog 
World 

W HAT is believed to be the record 
breaker among Rip Van Winkles—a 
fully developed but greatly emaciated 
leopard frog—is shown in an accompanying 
illustration. He is one of five dug out of a 
bed of clay 10 feet below the surface of a 



concrete roadway at the Schenectady works 
qf the General ilfectrie Company. The spot 
fe '.irfth&r ft few feet of a shop building 

and 


friends were securely locked in for a mat¬ 
ter of 34 years. 

Steam fitters laying a pipe line saw the 
frogs embedded in the clay in the face of 
the excavation and one of them dug out the 
animals with his fingers. Apparently they 
were dead and were tossed to one side. 
About two hours later the steam fitters no¬ 


coolers, and exciters, from Schenectady to 
Boulder Dam The frame will be slapped 
in four sections. 

The wateiwheels driving the generator 
will opeiate 90 percent of the time with a 
head of from 450 to 560 feet, with mini¬ 
mum and maximum limits of 420 and 590 
feet. 

Once Popular Medicine now 
Banned as Nuisance 


/ 



Rip, himself 


ticed, to their amazement, that the frogs 
were sitting up, looking around, and even 
leaping up the sides of the trench. Biologists 
are looking into the case and, while they 
never heard of such a long frog sleep be¬ 
fore, they say it is not entirely impossible. 
Another photograph shows the workman 
pointing to the spot where he dug Rip out 
of his clay bed. 


ALERIAN, once a popular medicine 
that won the public confidence chiefly 
because of its bad taste and strong odor, 
now may be sold m New York only under 
restrictions as rigid and strict as those 
applying to the narcotic drugs. 

This is not because valerian is a dan¬ 
gerous medicine but because the offensive 
odor of the drug has made it a public 
nuisance. Valerian, once the chief constitu¬ 
ent of “female tonics” and remedies for 
nervous and hysterical disorders, has come 
to be the chief constituent of “stink bombs” 
which racketeers use to drive customers 
out of stores in attempts to levy tribute oi 
to coerce the store proprietors .—Science 
Service. 

Singing Through Cellophane 

ELLOPHANE has now come to the aid 
of broadcasters; the illustration shows 
how it is done. It has always been difficult 
to get a really good reproduction of a 




Boulder Dam Generators— 
World’s Largest 


B OULDER DAM’S electric generators 
will be the world’s largest hydro gen¬ 
erators, both electrically and physically, it 
has been announced by the General Electric 
Company, to whom the contract for the 
first two units, to be leased to and operated 
by the city of Los Angeles, has been 
awarded by the United States Bureau of 
Reclamation. The first unit is scheduled 
for completed installation early in 1935 
and the other later that year. 

The generators are rated 82,500 kilovolt¬ 
amperes, unity power factor, three-phase, 
and are designed for 50-cycle generation at 
150 revolutions per minute and 13,800 volts, 
or 60-cycle generation at 180 revolutions 
per minute and 16,500 volts. 

The 82,500-kva Boulder Dam unit ex¬ 
ceeds m capacity any other generator now 
in operation. Other large hydro-electric 
generators include the U.S.S.R. 77,500-kva, 
Niagara Falls 65,000-kva, Ariel 56,250-kva, 
Spier Falls 47,000-kva, and Conowingo 



Cellophane surrounding a radio so¬ 
prano serves to "mute” high notes 


40,000-kva units. 

Four 82,500-kva generators will be in¬ 
stalled for the opening of the station, and 
ultimate plans call for a total of 15 such 
units. In addition, one 40,000-kva generator 
will be installed now, and another one later. 

The Boulder Dam generators will be 
smaller in diameter but. both higher and 
heavier than the U.S.S.R* generators. The 
two to be constructed now by the General 
Electric Company will have an overall 
diameter of 40 feet and height of 32 feet 
above floor level. Each will weigh more 
than 2,000,000 pounds; the U.S.S.R. units, 
the previous heaviest ones, weigh approxi¬ 
mately 1,800,000 pounds. 

' Al least 40 freight cars will be required 
for the transportation of each unit, in* 
eluding generator, regulator, surface air 


coloratura soprano voice on the radio. 
Strange things happened to such voices on 
the air. Then the idea of muting the voice 
came to Phil Boutelje, chief music adviser 
of the Paramount theaters. From the trans¬ 
parent material was made a hood in which 
a singer can stand and sing her highest 
notes without fear of microphone vibra¬ 
tions. The hood does for the human voice 
what thq mute does for a cornet or violin. 

Soldering Aluminum 

ALUMINUM can be soldered with ordi- 
ix uary solder if the work is properly 
prepared. The reason tin solder will pot 
ofdiiiaitfly; adhere to ‘dpteinuip is because 
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and most of the aluminum alloys contain 
more or less silicon, the surfaces to be 
soldered are purified with hydrofluoric acid 
01 with solutions developing that acid. The 
acid must be carefully removed by wash¬ 
ing with water, and finally the water must 
be eliminated, which can be accomplished 
by dipping the objects into an alcohol, 
preferably methanol, immediately before 
soldering. Any solder desned may be used. 
If the coirosion resistance of the connec¬ 
tion is not very important an alloy of 85 
percent tin and 15 percent aluminum can 
be used. However, if the connection will be 
subjected to corrosion it will be necessary 
to use an alloy having a higher melting 
point—for instance, 90 percent of alumi¬ 
num, nine percent of copper, and one per¬ 
cent of silver.— A. E . B. 

Safe Explosive Transport 

URING the last six years more than 
two billion pounds of commercial ex¬ 
plosives have been transported over the 
railroads of the United States and Canada 
without the loss of a life and with a total 
damage of only 213 dollars in value. 


Dripless Pouring 

D ID you ever pour cream from a pitcher 9 
And after pouring, did a drop of 
cream hang from the pouring lip and even¬ 
tually fall off onto the clean table cloth 9 
What did the lady of the house say to that 9 
Such minor catastrophes, not only witli 
cream pitchers but with any other vessel 




The dripless pitcher with groove, 
and, top, close-up of pouring lip 


from which liquids are poured, may be 
averted with the newly designed and pat¬ 
ented “drip preventing means” illustrated 
in these columns. Mr* Benjamin F. Wood, 
to whom patent number 1925913 recently 
issued, conceived the idea of putting a 
groove in the pouring lip of a vessel, the 
groove extending from the extreme point 
of the lip, lengthwise of the spout and down 
the inner wall of the container. Any liquid 
that is left in the pouring lip after the 
vessel Is returned to normal position will 
he drawn up the groove by surface tension 
and no dripping can ensue. 
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A New Service to 

INVENTORS 

JJOLDERS of patents who desire to place announcements of their inven¬ 
tions before manufacturers, business executives, and other interested 
parties, will find an excellent medium m a new advertising section to be 
published m Scientific American A special department will be devoted 
to advertisements of the type presented below. 


Patent Number 1830558 John Olson, Brook¬ 
lyn, N. Y. The invention relates to clamps in 
general, but more particularly to a clamp of the 
split ring type designed for damping a fishing 
reel on the reel seat of a fishing rod, to insure 
against the reel’s accidental displacement. 

The principal aim is to provide a clamp more 
effectual m its gripping power, yet particularly 
simple by virtue of means on the ears, which are 
of double or folded form, whereby the inner 
ends of the ears may be moved closer together 



as the clamping means are tightened. The ears 
are retained in their proper shape without the use 
of soldering, welding or other processes of this 
nature, m fact, the general construction is one 
of simplicity, and easy to manufacture, the ears 
being brought firmly together by means of a 
screw formed with an enlarged knurled head 
m which there also exists a keif to engage the 
blade of a screw-driver or similar tool 


Patent Number 1925913. Benjamin F Wood, 
New York, N. Y. The invention provides means 
of utilizing natural laws of surface tension 
whereby liquid in a container, which might other¬ 
wise drip from the spout, is drawn back into the 
container. The drip channel is such as to insure 
the requisite surface tension to restrain the liquid, 
even below the highest point of the spout, from 
gravital delivery from the spout, and further pro¬ 
vides for drawing all the liquid in the channel 
back into the container. 




This aclvertisement,with 
illustration, will be pub¬ 
lished at a cost of only 
30 dollais per insertion 


r 




r 


A one-inch advertise¬ 
ment, unillustrated, 
costs only 10 dollars per 
insertion 


A T a rate of only 10 dollars per inch per insertion, which includes cost 
• of making engravings on ads of two inches or more in length, an an¬ 
nouncement of your patent will be prepared from your patent specification 
by an expert on our staff, and illustrated, if desired, in the manner shown 
above. Simply send a copy of your patent, together with instructions as 
to the length of the ad, and a check to cover the cost to: 


Advertising Dept., Scientific American 


24 West 40th Street 


New York, N. Y. 


A 

PRIMER-ATLAS OF THE STARS 

By Dr* Ralph Baxter Larkin 

Delights naked-eye observers, Maps large, clear, artistic. 14,000 
words illuminating text. Loose-leaf, for supplemental sheets of con¬ 
tinuous star-program to follow. First supplemental sheet will be 
entitled: "100 MEMORY STARS” with descriptions. $1.00 Post¬ 
paid 6 by 9 inch reduction of one of large maps for illustration, 
6 cents. 

THE STAR MAP ASSOCIATES 
4 Alcyone House, Claremont, California 


































THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


T HAT imposing battery of telescopes— 
four of them—which you see pointed 
skyward in the nearest illustration, is the 
work of Clarence T Jones, architect, of 
Chattanooga, Tennessee, and Bruce Jones, 
his son. There are two six-mch instruments, 
one eight-inch and one twelve-inch. We 
learn that the Jones combination is also 


falter E. McGuire and his son Daniel 
McGuire, of Shadyside, Ohio. The finder is 
a 4^4-inch reflector and the same eyepiece 
serves for it and the main telescope. To 
use the finder the rubber bulb shown is 
squeezed. This actuates a piston and pushes 
a prism out of a recess and into the axis of 
the finder minor, at the same time occlud- 


Angeles, California, is descnbed by him as 
follows. “The telescope is five feet, six 
inches in length, made of %-mch stiaight- 
gramed redwood, finished in natural color, 
with about six coats of varnish rubbed down 
with pumice and oil Its hexagonal shape 
makes a strong, light, neat looking tube. 
One-mch brass bands and glue securely 


making a fifth telescope. In Chat¬ 
tanooga amateur astronomical 
circles—that is, the Barnard 
Astronomical Society—keeping up 
with the Joneses must put a lot 
of people in a tough predicament. 

A TELESCOPE “made in Ger¬ 
many” by Arno Penkuhn, a 
mechanical engineer, Geisenhei- 
merstrasse 41. Berlin-Wilmers- 
dorf, Germany, is shown m a 
photograph taken indoors, which 
also shows one of those ornate, 
elaborate German stoves so 
characteristic of that land. The 
telescope was built from the in¬ 
structions in von Krudy’s “Das 
Spiegelteleskop” and is shown 
here in order to give an idea what 



Jones and Jones, with their offspring 


bind the parts together.” Let’s 
have some moie wooden tubes 

ANOTHER wooden tube is that 
of W. F Deckel, a retired 
mechanical engineer, aged 76, 
Route 2, Excelsior, Minnesota, 
who wntes* “My tube is made of 
mahogany strips inch x lVs 
inches, four and a half feet long 
These are spaced on circles at 
each end and aie re-enforced b> 
filling pieces in the middle sec¬ 
tion. The general form is a dodec¬ 
ahedron. The eyepiece is fitted to 
an adjustable block between two 
stnps. 

“I have used standard three- 
inch pipe fittings for the mount,” 
he continues. “Inasmuch as I am 



McGuire and McGuire 


ing the rays from the mam mirror. The 
latter is a 10-inch Pyrex of 80 inches f 1 
The younger McGuire relates an experience 
with thin glass, which throws light on the 
8-to-l precept, he previously made two mn- 
rors of 10-inch x %-mch glass. One held its 
figure while the other required a 9-pomt 
support. One sometimes can beat the 8-to-l 
rule, hut why flirt with disappointment 9 
“The finder,” McGuire junior writes, 
“works fine. There are also some objects, 
such as the Pleiades, on which the finder 
with low magnification is better than the 
large telescope.” 

The younger McGuire is one of three 
who independently discovered the slit test 
(“A.T.M.”, p. 380). Russell W Porter's dis¬ 
covery of the same test dates from 1916, as 
recently found records show. 

E VIDENTLY not many workers can be 
led to make wooden tubes, despite the 
superior seeing qualities they make possi¬ 
ble. One made by Dr. Alvin G. Percival, 
optometrist, 628 Auditorium Bldg., Los 



PercivaPs wooden-tubed altazimuth 


sort of job a German amateur does 
—not very dissimilar from a good 
neat job here. It has an eight-inch 
mirror of 73V>mch focal length and 
will stand a five-millimeter eyepiece 
in good weather, according to its 
owner. There is a society of several 
thousand amateur astronomers (note, 
not telescope makers) in Germany, 
though we have no record of its 
name. Herr Penkuhn writes that he 
is also A member of the Berlin Ama¬ 
teur Astronomer’s Association. 

AS the 

-tX m ingenious of fifes' 

finder problem' was worked ofap by 



Made in Deutschland 


within about seven miles of the 45th 
parallel, a standard 45-degree *Y’ 
answers well for a support of the 
polar axis. This is fitted with a 1-to- 
80 worm gear, for slow motion. The 
declination axis is merely a close 
nipple between the T’ and saddle. 
It works smoothly and without back¬ 
lash when screwed up to just the 
right point. 

“I support the tube in the saddle 
by means of two leather straps, and 
can set it in any one of 12 different 
ways, so as to have the eyepiece al¬ 
ways handy. 1 1 1 / * 

“Though I did pjot attempt to pa¬ 
rabolize my mirror, I managed to se- 
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AMATEITR TELESCOPE MAKERS 

We ship materials anjwhen at tht lowest possible prices foi fust quality merchan¬ 
dise Reflector Making kits include glass discs of piopei thickness, eight giadts of 
Ybrasives, Polishing Materials and Simple Instructions, sizes 4" to 12" 
Eyepieces, including the famous Dali-made Tolies and Kellner, Prisms, Rack and 
Pinion Eyepiece Holders, Finders, Cells, Complete Mountings and parts, finished, 
rough cast or pipe fittings, Silveung and Lacquenng, Books on Telescope making 
and amateur observing; Technical advice and mirror tests free of charge, our service 
is yours until your minor is finished, Complete Equatorial and Portable Altazimuth 
Telescopes read} for use 

Send 6c in stamps for 24 PAGE FULLY ILLUSTRATED CATALOGUE 

TINSLEY LABORATORIES 


3372 Adeline Street 


F*> v i 

y'V'Kji, 


W. F. Decker, M. E. (left) 

cure a good spherical surface I saw the 
nngs of Saturn the other morning, faintly 
because of the piesent gieat distance, and 
am having a lot of fun seeing the moun¬ 
tains of the moon, Mars, the double star 
Mizai, and in observing the rapid sbiftings 
of the moons of Jupiter.” 

H ERE is a letter from Wilbur J. Mac- 
Neil of the Science Dept., Punahou 
Academy, Honolulu: 

“A five-inch telescope, constructed as a 
physics class project at Punahou Academy, 
Honolulu, Hawaii, is perhaps unique in one 
respect; Us mounting is an anti-aircraft 
machme-gun mount modified to suit its new 
purpose. 

‘‘Fiederick Reppun, now a freshman at 
Harvard, ground the mirror last year while 
he was a student at Punahou. This year 
William Hole, a junior, reconstructed a 
condemned machine-gun mount, putting on 
a polar axis to adapt it to this latitude, a 
counterpoise for the telescope, and a worm 
and gear to give slow motion ” 



JOHN M. PIERCE 


Berkeley, California 


MORE than a Distributing Station 

for Amateur Telescope Supplies 

I know your needs and fill your orders intelli¬ 
gently, from expert knowledge of the craft. 

For my customers I answer personally hun¬ 
dreds of letters on special problems. This 
service is free. 

Let me help you to make a powerful tele- 


Write for circular to 

11 Harvard St,, Springfield , Vermont 


MacNeiPs Honolulu Job 


-REFLECTING TELESCOPES- 

Get acquainted with astronomy and reflecting 
Telescope making Two of the latest and cer¬ 
tainly the most fascinating of hobbies A care¬ 
fully made 6" reflecting telescope will magnify 
up to 200-X and compare favorably with tele¬ 
scopes up to $300 in cost Saturn's rings, Jupi¬ 
ter moons’ and the moon’s crater are thrilling 
and never-to-be-forgotten sights, mirror outfits, 
real low prices 4”, $3.25; 5", $3 50; 6", $3 75, 
8", $5 50 Postpaid anywhere in the 17. S 
SPECIAL VALUE. Extra Heavy Cardboard tubing, 
7" ID, nearly 60" long, fine for 6" reflectors, $2 75 
Postpaid Special prices to clubs Free Catalog on 
Lenses, Pi isms, etc 

H W. GREENE, 329 Georgia Ave. r Brooklyn, N. Y 


OPTICAL. SUPPLIES 

Quality Goods at Extremely low prices. 

Reflector Kits Each kit contain* 2 itlusw discs of proper thickness, 
aeiurately edge ground Polished plate glass not Navy port light 
glass Outfit contains sufluierit quantity Carborundum Pitch and 
Rouge to complete mirror 4"—$2 75. G '— 

Kit complete with Prism and Eyepiece 4 —$6. 0"—$7 8 —SB. 
Postpaid anywhere in U b 

90° Optical Glass Prisms 
%"-$L00, l"-$2.25, l ‘/a" -$3.50. 

6" Setting Circles $2 00 Pair Dial Typo Here's an amassing offer 
Declination circle 360° Graduation, Hour Circle Divided into 3150 
4 minute divisions Durable extra heavv white board Price $1 00 if 
accompanied by $5 00 order Free with $10 00 order 

LATEST CATALOG FREE ON REQUEST 
FRED MULLER 

2!7-7th Ave New York, NY. 


-TELESCOPE MAKERS— 

Here’s your opportunity to build that extra telescope 
at remarkably low cost 9" discs, 1" and 1%" thick, 
guaranteed quality. Complete set, including 2 glass 
discs, abrasives, pitch, beeswax and rouge, for only $5 

PRISMS GUARANTEED SATISFACTORY 
%" or ||/16"~$1;, |ff— $2.75; P/ 2 "-$4.50; 1%"—$6. 

RACK AND PINION EYEPIECE HOLD¬ 
ERS, Precision made, Standard I54"—*...$750 

40 mm Achromatic Objectives, brass cell, inch 2 
lenses to make finder—$2.50; 32 mm (2 lenses)—$2 
t" F L. Ramsden eyepiece, standard 154" dia. .$2.50 
y A " F.L. 3 lens eyepiece stand. 154" dia... $3.00 
7 y 2 X periscope (east Government $67.50)—$5.50 

S\end for 1933 catalogue on Telescopes* 
Microscopes* Binoculars and Optical Supplies 

PRECISION OPTICAL SUPPLY CO. 

991 E. 163rd Street New York City 


When you write to advertisers 

* The Editor will appreciate 
it if you will mention that 

you SCIENTIFIC 

saw 

it in AMERICAN 


Wm. Mogey & Sons* line* 

Founded 1882 

Highest grade visual and photographic re¬ 
fracting telescopes. Write for catalogue. 


Plainfield, N. J. 



RAMSDEN EYEPIECES 


Lenses made from finest optical glass 
Mountings of polished brass 
A quality eyepiece 

l"_i/ 2 "_i 4 " o. D 1J4" Each $4,00 

SILVERED DIAGONALS 

Use in place of prisms 
Front face silvered and lacquered 
Diagonal for 6" Mirror $ 50 l%" x 1%" 

<f “ 8" *' .75 IW' x 2" 

“ " 10” " 1 00 2" x 2%" 

** “ 12" “ 1.50 x 3" 

MIRRORS 

Silvered and Lacquered 

Brashear Process 

6” to 8" $3.50 9” to 12" $5.00 

Write for circular of supplies for Telescope Makers 

DONALD A. PATCH 

38 Crescent Street Springfield, Vt. 








CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


The “White Fireman” in the Home 
From this little pamphlet we find that 
anyone who practices fire prevention is 
really a “white fireman 5 ' although the name 
was first applied to fire prevention en¬ 
gineers employed by the insurance com¬ 
panies to reduce fire hazards and conserve 
life and property. Rules for reducing fire 
risks in the household are given. Insurance 
Company of North. America, Philadelphia, 
Pa. — Gratis. 


L. L. Beans’ Catalog is a welcome annual 
publication If you go hunting, camping, 
or fishing you will profit by perusing this 
catalog which lists foot gear of all kinds, 
snow-shoes, blankets, tents, kit bags, shoot¬ 
ing and driving caps, and other articles too 
numerous to mention here. L . L, Bean, Free- 
port, Maine — Gratis. 


The Welding of Aluminum and its Al¬ 
loys. The rapid growth in the use of 
aluminum and its alloys has created a de¬ 
mand for making permanent joints and re¬ 
pairs on such material. The needs of the 
practical welder ha\e been kept in mind 
throughout this booklet. It describes pres¬ 
sure welding, in the form of spot, butt, and 
seam welding and fusion welding m the 
form of torch and arc welding. Aluminum 
Company of America ; Pittsburgh, Pennsxl- 
vania. — Gratis. 


Burner Specifications, Installation and 
Combustion Engineering Data is full 
of information regarding the installation of 
heating devices such as boilers, kilns, and 
so on. There are many illustrations and 
tables of great value. Lee B. Mettler Com¬ 
pany, 406 South Main Street , Los Angeles, 
California. — Gratis. 


The Educational Ideals of Jane Leland 
Stanford, Co-Founder of the Leland 
Stanford Junior University is the title of 
an address given before the 1933 California 
State Conference of the Daughters of the 
American Revolution by Judge Geo. E. 
Crothers, a member of the pioneer class 
who was brought into early association with 
Mrs. Stanford. Judge Crothers brings out in 
clear perspective some of her thoughtful 
and devoted services to the University. Le¬ 
land Stanford Junior University, Palo Alto , 
Cali forma. — Gratis. 


Locomotives: Past and Present is the 
title of an address delivered by Leonor 
F, Loree before the Newcomen Society of 
England at the New York branch. Those 
who heard Mr. Loree in person were de¬ 
lighted with his description of the enor¬ 
mously developed locomotive named after 
him. Sent only to interested parties by Wm. 
C. Dickerman, President, American Loco- 
matipe Company, 30 Church Street, New 
York City< — Gratis. 1 ' 
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Prehistoric Man—Hall of the Stone 
Age of the Old World (Anthropology 
Leaflet 31), by Henry Field, Assistant 
Curator of Physical Anthropology, de¬ 
scribes the eight dramatic groups which 
reconstruct man’s past extending ovei 250,- 
000 years. Field Museum of Natural His¬ 
tory , Chicago, Illinois—25 cents. 


Three Keys to Wild Flowering Plants 
of Connecticut. Southeastern New 
York, New Jersey, and Eastern Pennsyl¬ 
vania, by Mary Franklin Barrett, is a clever 
guide to plant analysis. Mary Franklin 
Barrett, 64 Park Avenue, Bloomfield, New 
Jersey—50 cents . 


Beer—Past, Present and Future (Oil 
Power, Vol VIII, No. 5, June, 1933) is 
a good general article accompanied by flow 
sheets, sections of brewenes, and interest¬ 
ing features Standard Oil Company of 
Neiv York Inc., 26 Broadway, New York 
City —Gratis 


The Secondary School Library In¬ 
struction in Music and Art, Instruc¬ 
tion in Mathematics (Bulletin No. 17, 
published separately as monographs 17, 
25, and 23). Superintendent of Documents , 
Washington, D C.—10 cents each (coin) 


The Chemical Resistance of Rubber As 
an Engineering Material (From 
“Symposium on Rubber”), by H. E. Fritz 
and J. R Hoover, gives a summary of data 
pertinent to the industrial applications of 
rubber. American Society for Testing Ma¬ 
terials, 1315 Spruce Street, Philadelphia, 
Pu.—15 cents . 


Shall Our Tariff and Colonial Policy 
Permit the Duplication on the Is¬ 
lands of Sugar Refineries Already 
Built on the Mainland? This is a state¬ 
ment by Earl D. Babst, Chairman of the 
Board of Directois of the American Sugar 
Refining Company. The sugar refineries of 
the United States are really far too over¬ 
built and need as large melts as possible 
without competition from Cuba and our in¬ 
sular possessions The American Sugar Re¬ 
fining Company, New York City.-—Gratis. 


The “Sirocco” Conditioner for Resi¬ 
dence Air Conditioning (Bulletin No. 
3227) provides summer and winter com¬ 
fort in the home. During the winter perfect 
heating and proper humidification, auto¬ 
matically controlled, are provided. During 
the summer months adequate cooling on the 
hottest of days, and circulation of condi¬ 
tioned air sufficient to insure comfort are 
available. Thus the plant is useful at all 
times of the year. This pamphlet gives the 
whole story. American Blower Corporation > 
Detroit, Michigan. — Gratis. 


Map of Northern California Showing 
Placer Mining Areas will prove an aid 
to the small-scale placer minei and others 
who may be interested m the placer gold 
resources of the streams of northern Cali¬ 
fornia. The map is on a scale of 18 miles 
to the inch. Division of Mines, State De¬ 
partment of Natural Resources, Ferry 
Bldg, San Francisco, California.—25 cents. 


Modern Trends in Railway Motive 
Power, by William C. Dickeiman, is a 
valuable resume of the whole subject by 
the President of the American Locomotive 
Company. It deals with streamlining, high 
pressure locomotrves, et cetera We must 
not forget that the shops of the locomotive 
builder are really a great laboiatory The 
pamphlet can be sent only to inteiested 
parties American Locomotive Company, 30 
Church Street , New York City 


Diesel Engine Lubrication Economy 
( Lubrication , Vol XIX, No. 1). Para¬ 
mount among the factors which bear a 
direct relation to the life of Diesel engines 
is lubrication. Tins article gives excellent 
advice on the subject. The Texas Company , 
135 East 42nd Street, New York City — 
Gratis. 


Inland Waterways—The Answer of the 
Railroads to the Mississippi Valley 
Association is a memorandum for Honor¬ 
able John Dickinson, Assistant Secretaiy 
of Commerce, submitted by the Association 
of Railway Executives in which they pre¬ 
sent the railway’s case, citing the expense 
of the New York Barge Canal costing 280,- 
000,000 dollars, as well as lesser enterprises 
Some of the figures given are of consider¬ 
able interest. Committee on Public Rela¬ 
tion of the Eastern Railroads, 143 Liberty 
Street, Neiv York City — Gratis . 


Outlines of Sciences and Books (Jeeco 
Manual No. 1). The object of the Junior 
Engineering Equipment Corporation is to 
“discover, encourage, guide, and develop 
natural engineering talent among Ameri¬ 
can boys and amateurs.” The first service 
manual is a carefully selected list of books 
ffully annoted) on physics, chemistry, 
biology, astionomy, geology, electricity, 
mechanics, and crafts and hobbies. Junior 
Engineering Equipment Corporation, P. O. 
Box 150, Pleasant Ridge Station, Cincin¬ 
nati, Ohio.—25 cents. 


Standards and Specifications for Metals 
and Metal Products, 1933, was pre¬ 
pared by Geo. A. Wardlow under the direc¬ 
tion of A. S. McAllister, Chief of the Di¬ 
vision of Specifications, U. S. Bureau of 
Standards. Cloth— 8 by 11 inches; 1359 
pages; tables, half-tones, and line draw¬ 
ings. Superintendent of Documents, Wash¬ 
ington, D. C. — $3.00 (money order ). 
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This idea may, obviously, be applied to 
any type of vessel, whether made of glass, 
metal, molded material, or other sub¬ 
stance. The groove may be formed when 
the vessel is cast, or it may be ground m 
by an abrasive. 


New Rubber Filler 


O NE of the latest wrinkles in rubber 
manufactuie is the use of calcium 
carbonate as a reinforcing pigment. The 
calcium carbonate used is a precipitated 
product of extiemely fine particle size, run- i 
ning over 98 percent under 0.4 micron. The 
surface of the particles is coated with ap¬ 
proximately two peicent of a rubber-soluble 
organic material which prevents cementa- | 
tion of the individual particles and gives 
complete dispersion of the pigment in rub¬ 
ber. The use of this pigment is said to give 
tensile, tear, and abrasion-resistance values 
considerably higher than other reinforcing 
rubber pigments, except the gas blacks. At 
approximate loadings, tensile and tear-re¬ 
sistance values, hitherto obtainable onlv 
with soft gas black, can be reached with 
“Calcene.” Its use is indicated in rubber 
stocks requiring high tensile and high re¬ 
sistance to tear and abrasion, especially 
where a black stock is not desired, oi 
where a relatively soft modulus is desned 
along with the high physical properties. 
—A. E. B. 


Year’s Supply of Coffee 
Destroyed 

ACCORDING to the National Coflee and 
xli Sugar Exchange, the National Coffee 
Department of Brazil has, since July, 1931, 
destroyed over three billion pounds of cof¬ 
fee. This step was inaugurated over two 
years ago by the Brazilian Government to 
remove from the market a gieat surplus of 
coffee which had had the effect of greatly 
reducing the market price. It is said that 
the equivalent of a full year’s supply of 
coffee foi the entiie woild has been de¬ 
stroyed this year 


If Your Children Chew Paint— 



A Symbol 


T HE Yule log—symbol 
of Christmas through 
the ages. On the great 
holiday the lord of the 
manor threw wide the doors, 
and misery and squalor 
were forgotten in the cheer 
of the boar’s head and 
wassail. 

Customs change, 
but the Christ¬ 
mas spirit is age¬ 
less. Today mil¬ 
lions express it by 


the purchase of Christmas 
Seals—-the penny stickers 
that fight tuberculosis— 
still the greatest public 
health problem. Your pen¬ 
nies will help pay for free 
clinics, nursing service, pre- 
ventoria, tuberculin testing, 
X-rays, rehabili¬ 
tation and other 
important work 
such as medical 
and social re¬ 
search. 



C ASES of lead poisoning in children 
have been detected by X-ray examina¬ 
tion before they were otherwise suspected, 
Drs. E. C. Vogt and Charles F. McKhann 
of Harvard Medical School recently told 
members of the American Congress of Ra¬ 
diology. 

Unfortunately, infants and children very 
often eat or swallow enough lead to be 
poisoned by it and in a large percentage of 
the cases they die. Ninety-five cases of lead 
poisoning have been observed at the In¬ 
fants’ and Children’s Hospital, Boston, 
during the past nine years. 

Most children suffering from lead poison¬ 
ing seem to have ingested the lead by 
chewing the paint from woodwork, furni¬ 
ture or toys. Occasionally it is caused by 
lead in drinking water that had been con¬ 
ducted for some distances in lead pipes. 
The Boston physicians reported two cases 


THE NATIONAL, STATE AND LOCAL 
TUBERCULOSIS ASSOCIATIONS 
OF THE UNITED STATES 

Buy Christmas Seals 
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of lead poisoning m nursing infants whose 
motbeis had used lead nipple shields Epi¬ 
demics of lead poisoning have recently oc¬ 
curred in homes where lead-impregnated 
storage battery casings were used for fuel, 
the lead being inhaled fiom the fumes as 
the casings burned. Extensive use of insect 
sprays and dusting powders containing lead 
is also considered dangeious in this con¬ 
nection. 

Common symptoms of lead poisoning are 
convulsions and nausea, generally preceded 
by a penod in which the child has been 
nervous, fretful, and naughty. There may 
have been loss of appetite and signs of 
disturbed digestion. 

The greatest value of X-ray examination 
in lead poisoning is in distinguishing be¬ 
tween this and other complaints. The symp¬ 
toms of lead poisoning may so closely 
simulate other nervous or digestive dis¬ 
turbances that some check is usually neces¬ 
sary. In the case of convulsions of unknown 
cause, it is helpful to be able to rule out 
lead poisoning as a possible cause. 

Occasionally when an X-ray picture is 
taken to examine a child’s bones for some 
other cause, such as injury 01 fracture, 
signs of lead deposit are found even though 
there have been no other symptoms of lead 
poisoning. In these cases investigation usu¬ 
ally shows that the child has been getting 
lead into his system from some source, and 
careful watching by the paienls may pre¬ 
vent these cases of latent lead poisoning 
from developing into acute intoxication. 

Recognition of lead poisoning from X-ray 
examination consists in finding heavy bands 
of increased density at the growing margins 
of bone .—Science Service. 


By ALBERT A. HOPKINS 

Cyclopedia of Formulas 

Dressed in an attractive new binding, strongei 
and more flexible than the old, this standard refer¬ 
ence is an indispensable unit for libraries, labora¬ 
tories, research shelves and the home. Librarians 
tell us it is one of the most frequently consulted 
books and its well worn condition, wherever 
found, attests its usefulness. Over 15,000 formulas 
cover every conceivable application.—$5.50 post¬ 
paid, domestic. 
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PATENTS 


TRADEMARKS 


MUNN, ANDERSON, STANLEY, FOSTER 6c LIDDY 


ORSON D MUNN 
T HART ANDERSON 
SYLVESTER J LIDDY 
N Y BAH 
LESTER A. STANLEY 
SAMUEL W. FOSTER 
D C. BAR 


MUNN & CO. 


PATENT ATTORNEYS 


SCIENTIFIC AMERICAN BUILDING 
24-26 WEST 40TH STREET, NEW YORK CITY 


ISIS r. st , n. w. 
WASHINGTON. D. C. 


582 MARKET ST. 

SAN FRANCISCO, CAL, 


714. SOUTH HILL ST. 
LOS ANGELES, CAL. 


Portable Cutting Machine 

A PORTABLE oxy-acetylene cutting ma¬ 
chine weighing but 43 pounds has 
been announced by The Lmde Air Products 
Company as an addition to its Oxweld line 
of apparatus. It is known as the Secator. 

Combining the portability of a blowpipe 
with the accuracy and finish of a cutting 



The portable oxy-acetylene cutting 
machine in use on a flat surface 

machine, the Secator makes it possible to 
do high-quality cutting anywhere in the 
shop or in the field. It finds use in plate 
shops, steel plants, moderate size metal 
working plants, or any organization that 
needs a cutting machine which can be 
brought to the work. 

Essentially it consists of a specially de¬ 
signed blowpipe mounted on an electrically 
driven, air-cooled, dust-proof chassis. It is 
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Elbert Mubbaeh H 

SAYSz 

* IF YOU would really 
feel the spell of the Capital, 
go to The Willard — walk 
where tradition’s step still 
strides the corridors, dine m 
the famous “Crystal Room,” 
stroll through “Peacock Al¬ 
ley,” internationally famous, 
and enjoy the modernized 
comforts in furnishings and 
service at “The Residence of 
Presidents.” 

Single Booms with Bath $4 rap 

Double Rooms with Bath $6 up 

WILLARD HOTEL 

14th and Pennsylvania Avenue 
Washington, D. C. 

H. P Somerville, Managing Director 


Save y 4 

Many shooteis tell us they have 
saved 25%, and more, on the cost 
of shooting equipment, through 
the help we give them 

We tell them how to select the 
right type of equipment for the 
kind of shooting they enjoy most, 
thus avoiding the many disap¬ 
pointments of purchasing unsat¬ 
isfactory or unsuitable guns and 
accessories Through the medium 
of the monthly American Rifle- 
man magazine, wc also keep them 
fully informed of the very latest 
developments in all types of shoot¬ 
ing and amateur gunsmithing 
equipment and technique. 

The American Rifleman is the only 
magazine published exclusively in the 
interest of gun-lovers and gun¬ 
smiths Every issue is a veritable 
textbook of the shooting lore of 
yesterday, and today. 12 issues 
mean a year’s education in straight 
shooting 

A year's subscription costs but 
$3.00, and includes all the services 
of the JNT.R A. Use the coupon be¬ 
low to ask for full particulars. No 
obligation, of course. 

national” rifleassociation 

823 Barr Building, Washington, D. C. 

Gentlemen*—P lease send me further information 
concerning your money-saving plan, and tell me about 
the various other benefits of membership, too 
Note A sample copy of the American Rifleman maga¬ 
zine toill also be sent if you attach 9c m stamps to 
cover mailing 

Name , . 

Address,, ... .. 

City,, A./.1 .. .* -. 

State. ... , .... .Age.. 



equipped with a direct drive and runs either 
on a 1%-mch angle-iron track, furnished 
with it, or on any relatively smooth plate 
When operated on the track, it does 
straight-line cutting automatically. For cut¬ 
ting simple shapes it can be guided with 
a hand-grip. For automatic circle-cutting, 
a center and a radius rod are furnished 
For convenience of control, the oxygen and 
acetylene valves are on the chassis rather 
than on the blowpipe. The blowpipe can 
be adjusted vertically and horizontally and 
also to cut bevels up to 45 degrees. Its 
cutting range is wide and the cuts are so 
clean and smooth that for many purposes 
machining is unnecessary. 

A universal motor that may be used on 
either 110- or 220-volt circuits operates the 
Secator. 


SPRINGFIELD RIFLE, MODEL 1903 


Cal. 30, pounds, 13 Inches long, 21 inch hand, as¬ 
sembled and reftnished, without bmonct at reduced puce, 
$10 50. Ball cartridges $350 pci 100 Illustrated catalog, 
1933, 304 pages, Aimy-Naw equipment, mailed for 50 
eents> NEW circulai foi 3c stamp Established 1S05 
FRANCIS BANNERMAN SONS, 501 B’way, N. Y. City 


Tliree-Light Lamp Bulbs 

A NEW lamp that provides three differ¬ 
ent levels of illumination from a 
single bulb, thereby affording flexibility in 
general lighting, has been announced by 
the Incandescent Lamp Department of Gen- 
eial Electric Company at Nela Park, Cleve¬ 
land, Ohio. 

The new Mazda Three-Light lamp is in¬ 
side frosted and contains two filaments. 



TOP VIEW OF BASE 


PS-JS BULB 


MAX OVERALL LENGTH *1 IN 
MAX. BULB DIAMETER 4? IN 
LIGHT CENTER LENGTH TIN 


(nIic^VrostId 
inside rSjyffo? 


CENTER CONTACT 



P3-40 BULB 
A 200 WATT FILAMENT 
0-300 •• >• 

MAX. OVERALL LENGTH 01! IN 
MAX BULB OIAMETER 3 IN 
UGHT CENTER LENGTH TIN. 


Details of the three-light lamp 

each of which may be burned either singly 
or in combination with the other. At pres¬ 
ent it is being made in two sizes; one 
containing 150- and 200-watt filaments; and 
the other, 200- and 300-watt filaments. The 
smaller size combination employs the same 
size bulb as is used in the ordinary 300- 
watt lamp, and the larger size combination 
uses the same size bulb as does the regular 
500-watt lamp. 

Each of these lamps is equipped with a 
mogul screw base which has an additional 
center contact in order to permit separate 
control of each filament. A special socket 
is necessary to accommodate this new base. 

It is anticipated that the new lamp will 
find its first application in the field of com¬ 
mercial lighting, particularly the small and 
medium-sized establishments which have 
definite peaks and low points in the volume 
of store traffic. With the new Three-Light 
lamps, it will be possible to use the lower 
wattage filament alone for minimum re¬ 
quirements, the higher wattage filament for 
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WINTER 

in the 

WARMTH 


• 

FOR fifty winters the 
Santa Fe has carried warmth-* 
seekers over its historic trail 
to sunshine 

• 

Across the Spanish-* 
Indian southwest, with its Old 
Santa Fe and the glory of 
Grand Canyon 

California 

ank-So. ARIZONA 


Santa Fe trains, led by 
the famous CHIEF, serve them all 
o 

Phoenix Pullman on 
THE CHIEF tri- weekly this 
winter and a daily Phoenix 
Pullman on THE GRAND 
CANYON LIMITED 
o 

Famous Fred Harvey 
dining service “all the way.” 
o 

BIG REDUCTION IN 
SANTA FE ONE WAY AND 
ROUND TRIP FARES DECEMBER 
1ST. PULLMAN SURCHARGE 
DISCONTINUED SAME DATE 



After California—Hawaii 

——“—mail CWIRJN—•——j 

W.J. BLACK, Santa FcSys, Lines 1 

1201 Railway Exchange, Chicago 

Please send booklets concerning Santa Fe trips 
j and trains. 

I Name---- 

I 


Address- 
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■ PROTECT YOUR ■ 
INVENTION 


If \ on want to make suie that your rights 
are fully protected in selling jour inven¬ 
tions, follow the practical suggestions gnen 
m “The Patent Royalty Contract " This 
new book—written by a well known at¬ 
torned—already has helped hundreds of 
inventors to secure greater rewards for 
their ideas 

“The Patent Royalty Conti act” enables you 
to draw up an an-tight contract that will 
really piotect your lights Send for the 
book and see how valuable it is to you 


FREE EXAMINATION OFFER 


PRENTICE-HALL, Inc, | 

70 Fifth Ave, New York, N. Y 

Send me “The Patent RoutlU Conti act’' i 
foi free examination After 5 da\s, I will ! 
either send you m\ check for $<> or mail 
the book hack to jou 

Name 


Address 


PE-7 


WHO made the FIRST... 


Fountain pen, condensed milk, ice jacht, elastic web¬ 
bing, Eskimo pie, street car—and where and when? 
For the lust time jou can find the answers to these 
Questions and 2 "(10 othei- m one remarkable book 
FAMOUS FIRST FACTS A Record of the Fiist 
Happenings, Diseovems, and Inventions in the TT S 
b\ Joseph Nathan Kane Cloth bound 757 Pages 
Illustrated S3 50 postpaid H W WILSON COM¬ 
PANY, 950-72 rmunsiU Avenue, New York City 


aveiage requirements, and the two together 
to supply the high level illumination 
needed for the active shopping periods. 
Department stores also will welcome the 
flexibility feature in those departments 
where store traffic volume fluctuates daily 
or seasonally. 



( ouittM Tool'! and Ua&ts, Im 

A fascinating—and efficient—little 
machine to speed up the bridge 
game. A shuffled deck of cards is 
slipped into place in the device as 
it stands in the center of the table. 
The vertical button is grasped and 
the machine is revolved rapidly on 
its base. Four hands are dealt, 
card by card, in a few seconds. The 
device sells for only one dollar 


TEN MILLION 

STORY 

PLOTS 


—all different— i m be limit with the aid 
of PI01 GENIE Endorwfd In editors 
imi \rrunum Fution Guild widely used 
by eiutumful authors and Motion Pk ture 
(studios Equally valuable, to profession il 
or ncv. writer Booklet free 

ERNEST E. GAGNON CO. 

Dept 793A, 1541 N.Western Ave , 
Hollywood, Calif. 


100 Paths To a Living 

A book foi men and nomen to whom the depression 
brings challenge to start again, to win along nen 
lines Edward Mott Woollej tells HOW 100 real 
men and women found ways for— 

Getting jobs Changing occupations 

Beating age limit Finding independence 

Starting small business on scant capital or none 
Trading ability for partnership 

$1 postpaid 105 pages Standard size and binding 
ALo Free Lancing For 40 Magazines. How be sold a 
thousand stories $2 postpaid 320 pages 

EDWARD MOTT WOOLLEY ASSOCIATES 
PUBLISHERS 

Passaic Park New Jersey 


4UPPREHED 
KNOWLEDGE 
OF THE AGE IV 

m 


»ge powers 

? enfs possess? Where was the source 
of knowledge that made it possible for them to 
perform miracles ? Were these profound secrets 
burned with ancient libraries, or are they buried 
beneath crumbling Temple waits? 

These wise men of the past knew the mysteries 
of life, and personal power This wisdom Is not 
lost,—rt » withheld from the mass. It is offered 
freely TO YOU if with an open mind, you 
wish to step out of the rut of monotonous 
existence and MASTER YOUR LIFE. 

THIS FREE BOOK 

Man’s intolerance has at times swept his 
achievements from the face of the earth, yet se¬ 
cret brotherhoods have preserved this sacred 
wisdom of the ages. The Rosicrudans, one of 
these ancient brotherhoods, INVITE YOU to 
write and secure a free copy of the ’"Wisdom 
of the Sages.” It will point out how you may 
receive age-old truth*. You can learn to MAKE 
YOUR LIFE ANEW—the fulfillment 
of your ideals awaits you. Address* fejfpfl! 
FRIAR K.T.P. 

1 ROSICRUCIAN BROTHERHOOD 

S SAN JOSE {AMORC} CALIFORNIA 


Dry Ice Use Gains 

P RODUCTION of dry ice, or solid car¬ 
bon dioxide, has shown rapid expansion 
during the past few years, with an esti¬ 
mated production of 140,000,000 pounds for 
1933, according to Lewis C. Chamberlin, 
manager of the solid carbon dioxide divi¬ 
sion of the Michigan Alkali Company. In 
1928 only 12,000,000 pounds were manufac¬ 
tured, and last year 122,000,000 pounds 
were produced in the United States. 

Now used extensively in the dairy and 
meat packing industries, dry ice is finding 
new applications in many fields. Many golf 
ball manufacturers use solid carbon di¬ 
oxide in making certain grades of balls 
It is also used in low temperature testing of 
oils and the testing of the physical proper¬ 
ties of steel rails. 

Because of its compactness, and the fact 
that the carbon dioxide passes from the 
solid to gaseous state without becoming 
wet, the substance is finding increasing use 
as a refrigerant m the shipment of perish¬ 
able foodstuffs. A barrel of 200 pounds of 
fresh meat can be shipped with solid car¬ 
bon dioxide amounting to only one-twelfth 
of the weight of the meat. In refrigerating 
value under certain conditions, five pounds 
of dry ice with a temperature of 109 de¬ 
grees below zero, Fahrenheit, is equivalent 
to 100 pounds of water ice. 


Animals Recognize Own Voices 
on Phonograph 

“OIS MASTER’S VOICE” is not just a 
jLjLbit of clever advertising; animals do 
recognize the voices of their own and other 
species when played on a phonograph rec¬ 
ord. So reports Prof. Bastian Schmid of 
Munich in the German scientific publica¬ 
tion Die Umschau . 

Prof. Schmid tried a phonograph record 


These Stories 


of Science 


Make Excellent 


Cjjrtetmatf 

AT $1.10 EACH 

Postpaid 


THE ROMANCE OF RESEARCH by 
L V Redman and A. V II Mory A 
siavey of the method and development of 
lesearch 

TELLING THE WORLD by Geoige O 
Squiei The stoiy of man’s development 
of mechanical modus of communication 
o\ei long distances. 

SPARKS FROM THE ELECTRODE 
by C L Mantel An account of the de- 
\elopment of electio-chennstiy 

THE STORY OF A BILLION YEARS 
by William O Hotchkiss The stoiy of 
earth as written in locks by Nature 

FRONTIERS OF MEDICINE by Mor¬ 
ns Fishbem A brilliant survey of the 
history of medicine 

LIFE-GIVING LIGHT by Cluu Us 
Sheaul The stoiy of light and the pait 
it has played m the intellectual develop¬ 
ment of the past centuty 

ADJUSTMENT AND MASTERY by 
Robeit Woodwmth How psychology oL- 
ftis the basis for the scientific manage¬ 
ment of human alfans 

FLYING by Majoi-Geneial James E 
Fechet Its lustoiy, pei banalities, and 
pi ogress. 

EARTH OIL by Gustav Eglotf A sui- 
vey of the petroleum mdustiy 

TIME, SPACE AND ATOMS by Rich¬ 
ard T Cox The stoiy of physics 

QUEEN OF THE SCIENCES by E T 
Bell A swift view of what mathematics 
has accomplished in the last century 

THE UNIVERSE UNFOLDING by 
Robert H Baker The levelations of 
astionomy up to date 

MAN AND MICROBES by Stanhope 
Bayne-Jones Bacteriology and man’s wax 
on disease 

EVOLUTION YESTERDAY AND 
TODAY by Hoiatio H Newman The 
stoi y of evolution, genetics, and eugenics 

ANIMAL LIFE AND SOCIAL 
GROWTH by Warder C Alice The 
home life of animals and plants 

THE NEW NECESSITY by C F Ket¬ 
tering and Allen Orth The story of the 
automobile industry 

OUR MINERAL CIVILIZATION bj 
Thomas T Read An entertaining story 
of man’s progress in utilizing mineials 
to augment his natuial capacities. 

CHEMISTRY TRIUMPHANT by Wil¬ 
liam J. Hale The advance of mdustual 
chemistry 

INSECTS—MAN’S CHIEF COMPET¬ 
ITORS by W P. Flint and C L. Met¬ 
calf, Important facts concerning insects 
and some of the interesting things about 
their lives 

THE LONG ROAD FROM SAVAGE¬ 
RY TO CIVILIZATION by Fay- 
Cooper Cole A popularized outline of 
anthropology 

For Sale by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York 
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Diesel 

Reference 

Guide 

By 

Julius Rosbloom 

• 

A Book for reference 
purposes and instruc¬ 
tion on modern Diesel 
engineering — land, 
marine, locomotive, 
aero-seivice, automo¬ 
tive, and portable du¬ 
ties. Combines also a 
directory of manufac¬ 
turers of Diesel en¬ 
gines and products es¬ 
sential in Diesel ser¬ 
vices. Profusely illus¬ 
trated, with tables, 
formulas, and so on. 
The most comprehen¬ 
sive work on this sub¬ 
ject that we have seen. 


8 x 10*4, 202 pages of 
text and 68 pages of 
appendix.—$4.20 post- 
paid. 
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24 West 40th St. New York, N. Y. 


of a mewing cat on a fox terrier that hated 
cats As soon as he heard the voice of his 
pet antipathy he tore around the room 
hunting for it, and when he found the 
phonograph horn he tried to dive into it. 
The same record was then tried on a cat, 
which listened for a moment and then re¬ 
sponded with the same melancholy meow¬ 
ing. 

Another record, of a hen cackling just 
after she had laid an egg, was tried on a 
faimyaid roostei He responded immediate¬ 
ly with the same egotistic crowing that a 
hen^ard sultan usually sets up when one 
of his wives has boosted her laying record 
by one unit. 

Prof Schmid also tried a record of a 
watchdog’s harking on the dog himself 
After a moment of astonishment the dog 
began to bark m leply, but m a different 
tone A young ape, hearing a record of his 
own voice, also treated it as the voice of a 
sti anger. Prof. Schmid is inclined to be¬ 
lieve that animals will recognize their own 
voices as belonging to their own species, 
but not as belonging to themselves — 
Science Seri ice 



Aluminum base viols (see also ar¬ 
ticle on aluminum violins, Scientific 
American, January 1933) are gain¬ 
ing in popularity because of their 
fine tone and imperviousness to 
moisture. They may be made with 
natural wood or metallic finishes 

Eyes Warn Against Poisons 

O UR eyes are the best bell wether sig¬ 
nals that the human system provides 
in warning us against consumption of 
liquids and foods of a harmful or poisonous 
character, states C. A. Parenteau, Bausch 
and Lomb refractiomst. 

The rods and cones of the eyes, Mr. 
Parenteau explains, are by far the most 
sensitory nerves of the entire human system 
and for this reason they are the first to 
react to any ingredients, whether solid or 
liquid, of a harmful nature. 

The foregoing is exemplified, he adds, by 
the experience of many people during the 
present (now almost past) prohibition era, 
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BAUSCH & LOMB 


A TANY discoveries of vast importance to 
science and humanity have been made 
with the microscope Many more will be 
made, most of them by persons j et unknown! 

For the beginning amateur who is realh 
serious about that intriguing science, mi¬ 
croscopy, Bausch & Lomb offei this genuine 
B & L Microscope 

Takes all accessories foi most advanced 
work. Dust-proof revolving nosepiece Both 
coarse and fine adjustments Magnification 
depends solely upon optics you 
select Send for free literature’ 

BAUSCH & LOMB OPTICAL CO 
644 St. Paul Street Rochester, N Y. 


BAUSCH £ LOMB 


RESEARCH CHEMIST 

Having small laboraton of his> own, would 
be interested in solving Industrial pioblems 
for an industry not emploiing an engineering 
staff. Thirteen yeais experience At present 
not steadily employed Address 

BOX 218, SCIENTIFIC AMERICAN 
24 West 40th Street, New York City 



Want a Career in 

PHOTOGRAPHY? 

Big opportunities. Learn quickly 23 
years experience training men and 
women for successful careers in 
Photography (commerical, news, por¬ 
trait, motion picture) Personal at¬ 
tendance or Home Study Free book¬ 
let, How to Succeed in Photography. 
NEW YORK INSTITUTE OF 
PHOTOGRAPHY 

10 W. 33 St. (Dept. I34B) N. Y. C. 
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ELECTRIC FUN! 

Make toy motors, alarms, shockers, 
trick lights, etc Book telling how 
to do 200 stunts with 110 volts— 
$1 postpaid. 

CUTTING & SONS 
123 K St., Campbell, Calif. 


HAENEL SUPER AIR-PISTOL 

l Made by the] 
J peaiest gun fac¬ 
tory m Europe 

Most powerful made. 
Ideal for target, rats, 
vermin and small game; 
no license required. Rifled 
accurate, hard shooting. 10 
over all; wt 2*4 lbs. Ammunition 
costs a trifle. Any one would be 




who have consumed inferior grades of hard 
liquors and who have had, in consequence, 
unfortunate sensations of the visionary 
senses, such as difficulty m focusing on an 
object and even, where preliminary warn¬ 
ings have been disregarded, either partial 
or complete blindness. 


Photo-Electric Water Hardness 
Meter 

A NEW device for automatically check¬ 
ing the hardness of water has re¬ 
cently been developed. Through the use of 
a photo-electric cell the device periodically 
tests the hardness of water and sounds an 
alarm when the hardness reaches a pre¬ 
determined limit. 

The method of operation is very simple 
A sample of water from the soft water 
supply line is led into a glass cylinder at 
intervals and to this water a small quantity 
of a chemical is added. The slightest hard¬ 
ness causes a change of color and turbidity 
so that the current output of the photo¬ 
cell, which is illuminated by a beam of 
light passing through the glass cylinder, 
is proportional to the hardness. The hard¬ 
ness can thus be read on a meter scale. 
Furthermore, when it surpasses the limit for 
which the instrument is set, an alarm is 
caused to ling. 

A second model of “Har dimeter” is built 
for water which varies appreciably m color 
or turbidity. In this instrument, two photo¬ 
cells and two test cylinders are used. Simul¬ 
taneous samples enter the cylinders and the 
chemical is added to one. The electrical 
circuit of the cells measures the difference 
between the light-absorbing characteristics 
of the two samples and the result is thus 
independent of the original turbidity or 
color of tbe water.— A . E. B. 


Fermentation of Tomato Pulp 
Gives Disease-Free Seed 

AN accidental circumstance observed 
-IjL and interpreted with scientific under¬ 
standing bids fair to relieve tomato growers 
of losses caused by the bacterial canker 
disease. The results, announced by H. L. 
Blood of the Division of Horticultural Crops 
and Diseases, also provide an example, say 
officials of the Bureau of Plant Industry, 
United States Department of Agriculture, 
of how technical progress in farming some¬ 
times creates a new problem that requires 
solution. 

Bacterial canker, a serious disease af¬ 
fecting tomatoes, has been much more com¬ 
mon and destructive since 1927 than it had 
been before. Scientists of the United States 
Department of Agriculture and at several 
state experiment stations learned that the 
seeds earned the disease and have been ex¬ 
perimenting with various chemicals as dis¬ 
infectants. 

In recent years, canneries and seedsmen 
have been using high-speed power machin¬ 
ery for extracting tomato seed from the ripe 
tomatoes. In general, the older and slower 
method of placing tomatoes m vats to fer¬ 
ment until the seeds loosened from the 
pulp had been discarded. But Mr. Blood 
had a lot of tomatoes which lie knew were 
infected with the canker disease. He wanted 
tliis infected seed for tests of disinfectants. 
He did not have a power extractor, so lie 
we»t about it in the discarded way, by fer¬ 
menting tbe fruit pulp. From this lot he 
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planted untreated seed, and seed treated 
with various disinfectants, and to his sur¬ 
prise he found that the untreated seed 
which came from severely infected fruit 
was practically free from the disease—as 
good as or better than disinfected seed from 
the same lot. He repeated the experiment in 
Utah, where the disease has been destruc¬ 
tive Again the fermented seed from infected 
fruit proved free from the disease, and for 
this reason superior to mechanically ex¬ 
tracted seed 

It seems evident from the experiments so 
far that seedsmen will have to abandon 
power extraction of tomato seed and go 
back to using the vats in which the tomatoes 
were fermented, and in which they devel¬ 
oped a solution which seems to have disin¬ 
fected the seed more reliably than any 
commercial substitute. 


All-Rubber Lamp Cord 

A N all-rubber lamp cord introduced by 
l the General Electric Company has ad¬ 
vantages over silk- or cotton-covered cord 
for table lamps, extensions, and so on, in 
that it will not ravel and will withstand 
hard usage It maintains its appearance of 
newness since dust will not accumulate on 
the surface and since it can he cleaned 
readily with a damp cloth. 

The cord, designated as Type SJ-PO, is 
extremely flexible, and therefore will not 
kink. Standard colors are olive green, 
brown, black and ivory; other colors can 
be supplied on special order. The cord car¬ 
ries the approval of the Underwaters 
Laboratories. 

The flexible, tinned copper conductors 
are insulated with 30 percent rubber com¬ 
pound, and the outer jacket is of a com¬ 
pound containing a high percentage of 
pure rubber. The conductors are readily 
identified by the color of the insulation. 
—A. E. B. 


Beetles Live Under Water 
Without Breathing 

B EETLES with their anatomy organized 
for breathing air, yet which live under 
water and get air to breathe only once in 
their lives, have been found in the cold, 
swift brooklets in the Great Smoky Moun¬ 
tains, between Tennessee and North Caro¬ 
lina. They belong to a rare and very little 
known group of insects, of which 60 species 
have been discovered so far in North 
America, report entomologists of the Smith¬ 
sonian Institution. 

The beetles hatch under water and live 
their larval lives submerged. After they 
pass through the pupal stage they come out 
for a little flight into the upper air, which 
insures their distribution. Then they get 
under water again and never come to the 
surface any more. 

In spite of their almost totally submerged 
lives, these beetles are not organized, as 
some insects are, for water breathing. They 
have no gills or similar apparatus, and al¬ 
though there is a small reservoir of air 
under their wmg-cases, it appears doubtful 
whether this pocketful would suffice for 
normal breathing requirements for their 
months of life. The only suggestion that 
has been made is that they are naturally 
so inactive that their oxygen requirement is 
very low .—Science Service. 
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Inventions Considered by 
Continental Motors 

T HE technical committee of the Conti¬ 
nental Motors Corporation, consisting 
of representatives of the sale*, aircraft, 
production, research, anil engineering de¬ 
partments, meets weekly to considei new 
devices, improvements, and beneficial shop 
practices, according to W. Hants patent 
counsel of the corporation 

These matters of improvement i ome from 
inside the organization as well as from out¬ 
side inventors, scientists, and technical 
men. Every proposition that is piesented is 
considered by the committee. 

Unfortunately, manv ideas and devices 
that are exceedinglv meritorious must, in 
certain instances, be rejected because there 
is no place for them m the immediate de¬ 
velopment plans of the corporation or its 
subsidiaries and obviously it would be un¬ 
fair thus to compel the inventor to wait 
indefinitely to realize the profits of his 
ingenuity. 

Each proponent of a device or an idea 
is advised of the findings of the committee 
in writing. No form letters are employed, 
it is stated. A report also is sent to the 
management of the corporation on all im¬ 
portant proposals submitted. As high as 
100 proposals a month are received. 

“RCA Licensed” Radio Sets and 
Tubes 

A LTHOUGH previous bulletins have been 
l issued by the National Better Business 
Bureau, Inc., urging advertisers to describe 
accurately and clearly radio products made 
under R.C.A. patents, a recent survey shows 
considerable misleading advertising still 
prevalent. 

Radio dealers and mail order firms em¬ 
ploy the term “RCA Licensed” in advertis¬ 
ing radio sets and tubes of various make*. 
Some advertisers have shown the word* 
“RCA” in large type and the word 
“licensed” in small type in a manner tend¬ 
ing to mislead the public into believing that 
the product advertised is made by the 
Radio Corporation of America. In many 
cases neither the brand of the set or tube, 
nor the name of the manufacturer is men¬ 
tioned, and this situation has given use to 
confusion on the part of the public. 

The description “RCA Licensed” as ap¬ 
plied to radio products means simply that 
the article so advertised has been made 
under R.C A. patents by a manufacturer 
who has obtained a license from the Radio 
Corporation of America. It does not mean 
that the product or the manufacturer is 
affiliated with R.C.A. or that the product 
is approved or endorsed by R.C.A. 

In some instances advertisements of such 
products have used without authority the 
trademark monogram of the Radio Corpora¬ 
tion of Such use of the RCA 

' trademark 1$, nli^tesdiag jibt tW public as 


this trademark can rightfully be applied 
only to products actually made by the 
Radio Corporation of America and its sub¬ 
sidiaries. 

“Philadelphia” Not a Cigar 
Trademark 

I N ex parte Bayuk Cigars Incorporated, 
First Assistant Commissionei Kinnaii re¬ 
cently held that the company, of Phila¬ 
delphia, Pennsylvania, is not entitled to 
register, under the Act of 1905, the woid 
“Philadelphia” as a trademaik for cigar* 
*tnte that term is merelv geographical 
In his decision, after lefernng to ap¬ 
plicant’s argument that it lias used the 
mark so long that it has acquired a sec¬ 
ondary meaning as shown by the decision 
of the District Court m the case of Bayuk 
Cigars Incorporated versus Sihwartz, he 
cited and quoted certain decisions of the 
Supreme Court of the L f mted States and 
then said: 

“A holding by the Supreme Court to the 
same effect, that while a purely geographi¬ 
cal name cannot by reason of having 
acquired a secondary signification he 
deemed a good trademark yet the party 
who first used it and gave it this secondary 
meaning will be protected against every 
one not doing business within the same 
geographical limits and even against them 
if the name be used fraudulently, is also 
found m the case of La Republique Fran- 
caise et al versus Saratoga Vichy Spnng 
Company.” 

He then after quoting and citing from 
the Scandinavia Belting Company case, 
said: 

“It is deemed the United States District 
Court of New Jersey, in the case referred 
to by appellant, decided nothing furthei 
than or inconsistent with what was decided 
in the above noted cases. 

‘The word ‘’Philadelphia’ is deemed 
merelv descriptive, and its registration as a 
tiademark barred by the veiv words of the 


Washing Machines for Apart¬ 
ment Tenants 

W ASHING machines which operate for 
a set length of time for a dime or a 
quarter m the slot are now available to 
tenants in some apartment houses, savs 
the Department of Commerce. 

The washers, generally installed in base¬ 
ments, are reported to be owned, installed 
and supervised in some cases by licensees 
of the meter makers, in others by washing 
machine dealers or by independent opera¬ 
tors who buy washers from established 
dealers. In each case the owner of the 
machines makes the collections and pays 
a percentage of the gross revenue to cover 
the cost of the current and water used. 

Experience of a Milwaukee company in 
supplying money-in*the-slot washing ma¬ 


chines has shown gieater net returns when 
the charge is on a 10-cent basis than when 
it is 25 cents. When the machines weie 
first installed, it is stated, a quarter wa* 
required to inn the machine for 35 minutes 
Latei a washer was tried ouL on a 10- 
cent basis, giving 18 minutes of service 
It is reported to have been found that 
women will put three or four dimes m a 
machine whereas they would hesitate to 
put in a second quarter. 

Renewal Applications 

T HE Kaisling decision, 44 F (2d) 863, 
1931 C. D. 35, departs widely from all 
eailiei adjudications in holding a renewal 
applicant limited to the same subject mat¬ 
ter that he attempted to cover in the al¬ 
lowed claims; Judge Garrett leviews the 
earlier decisions elaborately. The decision 
actually overrules the Piouty case, 1919 
C D 62, although the language al F p. 865 
treats the Prouty case as being followed 
The Kaisling decision cannot he con¬ 
demned as untenable. The rule which it 
enunciates may come to lie accepted. But 
the question is close enough so that it will 
not be regarded as finally settled before it 
gets to the Supreme Court ,—Journal of the 
Patent Office Society. 

Vorticella in Patent Suit 

T HE ease of the vorticella and the ques¬ 
tion of who is to benefit from their in¬ 
dustry is to be reviewed by the Federal 
Circuit Court of Appeals of Chicago 
Vorticella are single-celled animals with 
large appetites. They find microbes espe¬ 
cially toothsome, and in Milwaukee’s 15,- 
000,000 dollar sewage disposal plant, model 
of similar plants the nation over, uncounted 
billions of them are feeding on the deadly 
bac teria brought down by the sewers of the 
community. 

The law suit in which they are involved 
is a patent action brought against the city 
and the Milwaukee Sewerage Commission 
by Activated Sludge, Inc., a company sub¬ 
sidiary to Activated Sludge, Ltd, a British 
firm It is charged that methods of sewage 
disposal here are a violation of five patents 
held by the companies. 

Activated Sludge, Inc. asked for no dam¬ 
ages, but establishment of patent rights by 
the company would open the way for sub¬ 
sequent collections. 

Meanwhile, the voracious vorticella purify 
85,000,000 gallons of sewage daily at the 
Milwaukee plant. This process goes on m 
twenty-four tanks, each 236 feet long. Air 
is pumped up through the bottom of the 
tanks, and it is this process on which the 
patents are being contested. 

The city’s defense is that the appetite of 
vorticella was first observed in 1911 by the 
Massachusetts Board of Health and because 
the discovery was made by public workers 
it is public property. , 
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Astronomy 

By W. M . Smart , D Sc., Astrono¬ 
mer, Cambridge Observatory 

Amateur astronomers with mathe¬ 
matical leanings will revel m this 
new book which fills a gap that has 
previously been but poorly filled. 
It covers in separate chapters: 
spherical “trig,” the celestial 
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cle, planetary motions, time, heli¬ 
ographic coordinates, aberration, 
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tography, navigation, binary star 
orbits, occupations and eclipses, 
and is almost wholly mathematical; 
408 pages. $7220 postpaid 
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RACE OR PLACE? 

(Continued from page 267) 


terplay of hereditary and environmental 
factors The geographer is profoundly im- 
piessed with the importance of the en¬ 
vironmental elements We have mentioned 
only a few of these, theie remain many oth¬ 
ers, the effects of which are equally striking 
Whether or not these environmental factors 
aie of greater importance than all others 
in deteimining what men do, is a moot 
question. But there is no doubt that they 
favor or handicap him to a very great de¬ 
gree, and to some extent at least, set limits 
be>ond which he cannot go. Civilization is 
a rare product, developed only a few times 
and at a few places on earth. In every case 
it has necessarily been an adaptation to the 
environment that gave it birth We cannot, 
theiefore, fairly compare the accomplish¬ 
ments of different peoples oi different 
civilizations without at the same time com¬ 
paring their opportunities Least of all can 
we categorically deny the ability of a people 
to achieve, because tinder a given set ot 
conditions they failed to accomplish what 
other peoples have accomplished under dif¬ 
ferent conditions. The Mayas of Central 
America and Yucatan built a great civiliza¬ 
tion. To class them as an inferior race, 
whose capacity for progress was definitely 
limited, because they did not equal the 
achievement of the Greeks, is unwairanted. 
The Mayas labored under two very severe 
handicaps, they had no Leasts of burden 
and no iron. What would the Greeks have 
done without horses or cattle or iron 9 They 
inherited all these from other peoples. The 
environment of the Mayas provided no such 
advantages, and yet in some respects they 
surpassed the Greeks! 

Such comparisons are of course of no 
value They tell us nothing of relative 
capacities. We do not know the causes of 
the decline of the Maya civilization and 
we have no right to assign it arbitrarily to 
limitations of lace. Competent students find 
many other possibilities; Huntington, for 
example, thinks it was largely due to cli¬ 
matic changes. Indeed this same author 
finds that climate has everywhere been a 
far more potent factor than race in the 
evolution of civilization, and it must be 
admitted that the evidence he adduces in 
support of this claim is much more con¬ 
vincing than that of the Nordic boosters. 

Thus, perhaps, it is not race but place 
that counts most. Relief, climate, soils, 
plants and animals and minerals, all play 
their part in the working out of human 
history. We can hardly regard it as pure 
coincidence that the region bordering the 
North Sea and the western North Atlantic, 
which contains seven tenths of the world’s 
coal and nine tenths of its iron, and in¬ 
cludes the areas of most stimulating cli¬ 
mate, also has dominated world history for 
the past 200 years. We do not doubt the 
importance of race; but nature has more 
than one way of loading the dice! 

• 


Are you lazy? Probably you feel that 
„ way sometimes Psychologists believe 
his trait to mem simply that you have not 
et found your real life work, and that 
i is a merited condition. Don’t be lazy—read 
bout laziness in next month*$ number . 


It’s IPorse 

TO BE POOR 
at 

Christmas 
Time ... 

Other parents taking dolls and trams 
and neu? clothes to their children .. 
your boq and girl mondering rnhy they 
are passed by . . not understanding 
that the blue Eagle can’t help euery one. 

Long lists of needy families .. looking 
to Crtie Saluation Army . . , 686,946 
Christmas Dinners last year ... 319,283 
children made happy ipith gifts . 

(Peop le don’t intent) to he thoughtless . . . 
thei/ just forget. . . and Christmas passes. 


MAIL 1JOUR CHECK OR TUONE1] ORDEK 
TODAT] TO : * 



commANDER 
EUANQELINE BOOTH 

national Headquarters 

CTHE SALUATION ARtni] 

[Incorporated] 

120-130 TDest 14th Street 

Hem york, N. y. 



Or, if you prefer, sent) your yifl to 
your local kranck of CAc Salvation 
Ofrmy. Qtft* tnay le Designated for any 
specific purpose or District 







Books SELECTED BY THE EDITORS 


THE GREAT DOCTORS 

By Henry E. Sigerist , Prof. Hist. Med., 
Johns Hopkins 

I F you were to write the biographies 
of about 50 famous physicians, from 
ancient to modern times, you would 
have a framework which would consti¬ 
tute a sort of biographical history of 
medicine. This is what Dr. Sigerist has 
done in 400 pages. The book is a trans¬ 
lation from the German. Through it the 
reader glimpses the lives of great doc¬ 
tors such as Pasteur, Koch, Lister, 
Ehrlich, Osier, and so on. However, the 
author devotes at least two thirds of his 
book to doctors previous to a century 
ago, hence it is more true to the ideal 
of writing a histoiy of medicine than a 
best seller based on the romantic high¬ 
light figures of the medical profession. 
It has about 50 illustrations—$4 20 
postpaid.— A. G. 1. 

SEX IN THE PLANT WORLD 

By W. W\ Robbins , Ph.D and H. M. 
Pearson , Ph.D. 

T HIS is almost, as its title suggests, 
a book on the love life of plants. It 
is a truly scientific, though popular, ex¬ 
position of the sexual side of the vege¬ 
table world, of which there is more to 
be said, both in breadth and depth, than 
most of us probably realize. The chapter 
heads indicate the scope covered: Sex 
in Flowers; Sex in Ferns and Mosses; 
the Origin of Sex; Primitive Sex; Be¬ 
getting Without Sex; Virgin Birth in 
Plants; Plant Courtships; Sex Traits; 
Sterility, and so on. The authors are in 
the departments, respectively, of botan\ 
and vitaculture at the University of 
California. This book has 186 pages and 
66 illustrations.—$215 postpaid— A. 
G. L 

THE STORY OF AIRCRAFT 
By Chelsea Fraser 

I N this comprehensive and well-written 
popular history of man’s conquest of 
the air, from the mythical story of 
Daedalus and Icarus to the present-day 
accomplishments of efficient airplanes 
and dirigibles, the author tells a run¬ 
ning story that will interest anyone who 
has ever seen an “aerial flight. The hook 
is divided info two general sections— 
lighter-than-air and heavier-than-air— 
but the necessary break in sequence of 
events is of little moment because of the 
interest which has been'wq^ked into the 


actual telling of the whole story It is 
evident that the author is thoroughly 
familiar with his subject, for he has 
written into this book a kind of en¬ 
thusiasm that could come only through 
careful yet ardent research The text is 
illustrated with many mediocre but in¬ 
formative drawings.—$2.65 postpaid.— 
A.P.P . 

MAGICIANS’ MANUAL 

ERE at last we have the ideal book 
on magic for amateurs. This re¬ 
viewer prepared a formidable work on 
Magic m 1896 which achieved great 
popularity but was by no means the 
equal of the present volume, when tricks 
that can be actually performed on the 
stage or m the parlor are concerned 
The tricks do not require expensive out¬ 
fits. In fact, all the material foi the 


A unique Christmas gift—the "Ma¬ 
gicians’ Manual,” reviewed here 

tricks is provided in envelopes or other¬ 
wise conveniently disposed m the vol¬ 
ume, as shown by our illustration, and 
each diagram gives an idea of the 
method employed. We have little hesita¬ 
tion in calling this a new kind of book. 
It was compiled for members of the 
Magicians’ League of America by Wal¬ 
ter B. Gibson, Director of Service and 
Instruction. When you buy this book 
you become a member of the League. 

We pick the ‘“Magicians’ Manual” as 
one of the year’s best Christmas pres¬ 
ents. $3.25 postpaid.— A. A . H . 

NEW FEET FOR OLD 

By John Martin Hiss , B. Sc., M. D. 

PRACTICAL book for the millions 
who suffer from their feet, by a 
specialist in whose files are the care¬ 
fully analyzed records of 20,000 cases 


embracing evexy conceivable type of 
foot trouble Three out of five of us 
wince from some form of foot trouble— 
piactically all this pain is needless. In 
an effort to relieve some of this un¬ 
necessary, nonsensical suffering, the au¬ 
thor in straightforwaid, plain language 
explains the mechanics of the foot, just 
what causes trouble, and how it can 
readily be overcome. The last chapter, 
‘“Aids to Home Treatment,” is alone 
worth the price of the book.—$215 
postpaid. 

WHAT SHALL I EAT? 

By Edith M. Barber 

HIMSICAL as to eating fads and 
unusual diets, yet broad enough to 
assess with fairness the inherent good 
as well as the obvious chicanery which 
underlies some of the extreme formulas, 
one reads this book with the strong im¬ 
pression that the writer knows her 
hygiene thoroughly and is blessed with 
the saving grace of healthy discrim¬ 
ination. Common sense pervades the 
entire discussion which covers the sub¬ 
ject thoroughly yet never touches the 
pedantic. There is scarcely a medical 
term the leader will not know at a 
glance. A most happy and helpful dis¬ 
cussion.—$1.90 postpaid. 

A PRACTICAL HANDBOOK ON THE 
DISTILLATION OF ALCOHOL FROM 
FARM PRODUCTS 

By F. B. Wright 

ORKS on distillation have become 
extremely lare since the Volstead 
Act specifically forbade the publication 
of such literature. The present book was 
revised and enlarged to meet the “Free 
Alcohol Act.” The changes which have 
occurred since the re-publication of this 
book have not been very great. The 
book deals with the processes of malt¬ 
ing, mashing and macerating, and the 
fermentation and distilling of alcohol 
from gram, beets, potatoes, and molas¬ 
ses. There are chapters on alcoholmetry 
and the de-naturing of alcohol.—$2.65 
postpaid. 

COMPLETE MODEL AIRCRAFT 
MANUAL 

By Edwin T. Hamilton 

H ERE is the book your boy and mine 
have been looking for. It answers 
hosts pf questions not to be found else¬ 
where, such as wing insignia, both war 
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and modem, dictionary of model terms, 
et cetera. Every tool, every step in the 
process of making models, such as bend¬ 
ing woods, new methods of spraying 
water and applying dope, reading and 
using plans, bending metal fittings, 
kinks for cutting out, assembly, testing 
for balance, and on through to flying, 
including numerous types of planes and 
sailplanes, all are covered in a most 
thorough, lucid, and understandable 
way. Quite the best book of its kind that 
has been published. 588 pages, 253 illus- 
tiations.—$3.70 postpaid. 

SMITHSONIAN PHYSICAL TABLES 

Piepared b > Fredenck E. Foide , Assoc 
Physicist Smithsonian Astro physical 
Observatory 

F OR those who do any kind of re¬ 
search involving physics and me¬ 
chanics, foi inventors and makers of 
instruments who wish to know about the 
melting points, boiling points, coeffi¬ 
cients of expansion and no end of other 
things concerning materials—this book 
should prove to be a boon. It now is in 
its eighth and newest edition, but is not 
even yet well enough known to others 
than physicists. Within its 660 pages 
and paper covers are contained an im¬ 
mense number of tables dealing with 
various units of measurement, mathe¬ 
matics; physical constants; mechanical 
properties; densities; acoustics, aero¬ 
dynamics; vapor pressure; viscosity; 
thermal conductivities; specific heats; 
latent heats; heats of combustion; cool¬ 
ing by radiation, conduction and con¬ 
vection; the eye and radiation; photo¬ 
metric tables; photographic data; spec¬ 
trum wavelengths; indices of refraction; 
reflecting powers; transmissive powers; 
electromotive forces; electrical resist- 
ence; wire tables; electrolysis; dielec¬ 
tric strength and constants; wireless 
telegraphy; magnetic propeities; atomic 
data; atomic structure; radioactivity; 
X rays; electron emission; meteorolo¬ 
gy; geodesy; geophysics; terresttial 
magnetism; atmospheric elccti icity; 
astronomy. This book, to repeal, is 
wholly a set of tables and is not a treat¬ 
ise. It is for users who are somewhat 
familiar with the background of physics, 
and is a reference book of the more ad¬ 
vanced type. Order, not from Scientific 
American, but directly from the Smith¬ 
sonian Institution, Washington, D. C. 
Price $3.00. 

HISTORICAL GEOLOGY 

By Raymond C. Moore , Ph. D. t Prof . 
GeoL, Univ. Kan. 

T his is a full-size, detailed, college 
textbook of historical geology—his¬ 
tory both of the earth’s strata and the 
fossil evidences of life contained in 
them, from the beginning of the earth 
clear through to modern times. There 
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For Christmas- Give One of These 

Best Sellers in Science 

NUMBER, THE LANGUAGE OF SCIENCE— 

By Tobias Dantzig Postpaid $2.65 

A fascinating study of the philosophy of numbers Has had a 
wide sale 

STORY OF EARTH AND SKY —By Carleton and Washburne 3.70 

A remarkably accurate popular account of geology and astronomy 
suitable for youths 

NEW BACKGROUND OF SCIENCE— By Su James Jeans 2 65 

Space and time, mattei and radiation, dealt with by a famous man 
of science 

MAJOR MYSTERIES OF SCIENCE— 

By H. Goidon Garbedian 3.90 

A broad general survey of the biggest problems of science loda> 

EXPANDING UNIVERSE— By Sir Anhui Eddington 2.15 

A picture of modem developing cosmological theory 

OUTLINE OF THE UNIVERSE —By J G. Ciowlhei 3 65 

An outstanding survey of modern science, from electrons to 
universes 

THE SCIENCE OF HUMAN REPRODUCTION— 

By H. M. Parshley 3.65 

An advanced treatise on the smaller details of repioduction 

SEX FACTOR IN MARRIAGE— By H . Wlight 2.00 

Invaluable advice to those about to marry—and others 

A THOUSAND MARRIAGES— By R . /. Dickinson 5.20 

An advanced study of 1000 case histories—mostly difficult ad¬ 
justment cases 

RESEARCH IN MARRIAGE —By G. V. Hamilton 5.20 

A statistical study of the sex life and practices of the average 
man and woman 

100,000,000 GUINEA PIGS— By A. Kallet and F . /. Schhnk 2.15 

A sensational tirade against familiar brands of foods and drugs 

MODERN PHYSICS —By G. E. M. Jauncey 4,20 

An advanced textbook of atomic physics 

MARVELS OF MODERN CHEMISTRY— 

By Bevei ly L. Clarke 3.20 

A text and reference book of “every man’s chemistry” 

TESTING PRECIOUS METALS —By C M. Hoke 65 cents 

Rapid, practical methods of testing alloys for precious metals 

PHOTO CELLS AND THEIR APPLICATION— 

By V. K. Zworykin and E. D. Wilson 3.20 

A thorough treatise on the photo-electric cell, in theory and practice 

EXPERIMENTAL OPTICS —By A . Frederick Collins 2.15 

Description of a series of elementary experiments m optics 

CURATIVE VALUE OF LIGHT —By Edgai Mayei 1.65 

Elementary practical facts about sun baths and health lamps 

ONE THOUSAND NEEDED INVENTIONS —By R. F. Yates 1.65 

A list of inventions which are badly needed, with discussions 

SCIENTIFIC SELF DEFENSE —By W. E. Fairbairn 3.65 

Principles of practical jiu-jitsu, for defense against holdups 

MAGIC & MYSTERY IN TIBET—By A. David~Neel 3.90 

An account of the alleged supernatural performances of the lamas 

YOUR HEARING— By W. C. Phillips 2.15 

How to preserve and aid your hearing—scientifically 


suitable for others than highly trained 
specialists. Even this book presupposes 
some familiarity with elementary geol¬ 
ogy. The style is sometimes good but 
sometimes it is labored, ponderous, and 
involved, and this does not make for 
easy reading. The book is of very un¬ 
even hardness—here assuming full pre¬ 
vious knowledge of elementary fact and 
there explaining elements which any 
freshman student should know. As a 
whole, however, it is an invaluable con- 

*7*1 bn 1-inn 1/% a finlrl in WhinTi crvnnial 


textbooks have been few and far be¬ 
tween. It has 657 text pages, 6 by 9 
inches in size, 413 excellent illustra¬ 
tions, and is printed on high grade 
paper,—$4.20 postpaid.— A. G. L 
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Soya, Story of the 270 
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AIR CONDITIONING 
Air Conditioning* What it is and How 
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AIRPLANES See Aviation 

AIRSHIPS See Aviation 
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